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Name your bearing needs...we'll meet ‘em pronto 
from 30 types, 10,247 sizes 


IME and time again, machinery 

makers come to the Timken 
Company for help with some special 
bearing application problem. One 
they think hasn’t been solved be- 
fore. And time after time, from our 30 
types and 10,247 sizes of Timken* 
tapered roller bearings, we've come 
up with the bearing design to do 
the job and at minimum cost. 


It's no accident that we can help 
out so often. In over 50 years of 
helping machinery builders with 
bearing problems, we've engineered 


and produced the world’s largest 
selection of tapered roller bearings. 
And we've constantly improved our 
designs. The answers to thousands 
of bearing application problems 
are already in our files. Ready and 
available to help you. 

And machine users get the same 
swift service if they ever need a 
replacement Timken bearing. Even 
for old machines, they can almost 
always count on immediate delivery 
of Timken bearings for replacement. 


Why not call on our engineers for 


help whenever you have a bearing 
application problem or require- 
ment? Timken is your No. 1 bearing 
value. Wherever wheels and shafts 
turn, Timken bearings eliminate 
friction, cutting wear and mainte- 
nance to a minimum. Specify bear- 
ings trade-marked “Timken” for 
the machines you buy or build. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ont. Cable: ““TIMROSCO”. 


r This symbol on a product mean 
ats bearimgs are the best. 


TI MKEN TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. VU. S. PAT. OFF 
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BRAKE CABLE 


Now by 
Orscheln 


THE CEF THE FAMOUS ORSCHELN BRAKE LEVER HAVE NOW 
DESIGNED TESTED A STRONGER, SAFER BRAKE CABLE THAT WILL 
INCREASE R ICIENCY AS MUCH AS 50 PER CENT 

THE O E BRAKE CABLE REI ES FRICTION LOSS TO A 
MINIMUM, ELIMINATES CONDUIT DISTORTION DUE TO COMPRESSION AND 
WILL NOT CURL, SNAKE, OR FAIL UNDER COMPRESSIVE LOADS , YET 
MAINTAINS ITS FLEXIBILITY. SWAGED END FITTINGS ARE DESIGNED TO 
EXCEED THE TENSILE STRENGTH OF THE STRAND. END FITTINGS ARE 
CADMIUM PLATED. THE CONDUIT IS WEATHER SEALED FOR LONGER LIFE, 
DESIGNED AS A IMPANION PIECE TO THE ORSCHELN BRAKE LEVER 

DETAILED INFORMATION AND ENGINEERING ASSISTANCE IS AVAIL- 
ABLE ON REQUEST. SAMPLE CABLE ASSEMBLIES AND DRAWINGS WILL BE 
SHIPPED WITHIN 24 HOURS 


ORSCHELN LEVER SALES CO. 
1177 North Morley 
Moberly, Mo. 
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Compact Hoffman airborne TACAN®* units assure all-weather 
safety, provide continuous course data every second in 

Lilt 4g) ome-lUicolsat-laler-Lihmeelisleleic-melb-i¢-lnle-M- lee melig-leldlel am com -tcel tlie) 
or shipboard stations. Another outstanding example of... 





oe. co HR POR A T Oa oe 


‘ Where exciting new things are happening in 
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/ “Could’a been real 
. rough without Tacan” 


*TACTICAL AIR NAVIGATION 
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TACAN-VORTA 8. HOFFMAN 
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An Army missile with a lethal 
wallop, the Nike-Hercules will 





deliver a knock-out blow to 
enemy air aggression—Sunday 
and every day, around the clock. 
Nike’s knuckle-duster is its 
warhead—loaded and tested, 
developed and delivered 

by Aerojet-General's Explosive 


Ordnance Division. 


CORPORATION 


A Subsidiary of THE AZUSA AND 


The General Tire [@S0a:008 SACRAMENTO, 


TiR 
& Rubber Company e CALIFORNIA 


CGRDNANCE 








" < \ 
Mode] 12 handles3 
4-in. dia. ports up to\705 
Ya-in. diaparts per load 


there's sa speci ific a Madde) 24 handles 3 
9'-in. dia. parts up to 3900 
Y%-in. dia. parts per lood 
lepmaster \ 
© Model 36 handles 4 » 
to S l Vv ce you : \ ae ; a ts ,a ae 4000 


I Precision Flatness 


2 Precision Finish 


in production quantities 


Parts large or small—tall or squat —whatever the 
case may be, there’s a Lapmaster tailor-made 

to meet your production requirements at 

the lowest possible cost per piece. 


If you are now lapping by other means— 
hand scraping or grinding—it will pay you 

“eae wel 6 } "T j 6° O , iT id Model 48 handles 4 
to investigate the zapmaster, Our fully 17-in. dia. parts up to 840 
equipped lapping laboratory is at your disposal ‘ lin. dia. parts per load, 

: \ 
to analyze your problem, test run a number ; 
of pieces and furnish you with a complete 
production report without obligation. 


Mode] 72 handles 4 

27-in. dia. parts up to 2480 
1-in. dia). parts per load 
““ ~ ” , a a . . 

John Crane”’ Lapmasters are capable of con- . Model 84 handles 4 
sistently producing flatness to less than one a 32-in. dic. parts.up to 3500 
light band (11.6 millionths of an inch), micro- . ie. 1-in. dia. parts per load 
inch finishes of 2 to 3 RMS on all materials 
including cast iron, steel, magnesium, alumi- 
num, brass, carbon, ceramics and plastics 





Crane Packing Company,6480 Oakton St., 
Morton Grove, Ill. (Chicago Suburb). 


In Canada: Crane Packing Co., Ltd. 617 Parkdale 
Avenue, Hamilton, Ontario. 
Free data 


These 3 booklets on Production Lapping 
and Light Band Reading are yours 
for the asking. Write today. 


— a J « >) 
(i Ja \ en , 7 =e Pers Vas 
\ pp? < ) * ft A > 4) —S ~! 
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MECHANICAL PACKINGS SEALS EFL RODUCT APPING MACHINES THREAD C 


go 
CRANE PACKING COMPANY 
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HERE’S 
AN EXCITING! 
GAME 
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y . 
Osakite Materials for 


PRECISION 
BARREL 


° cutting down 
. descaling 


A burnishing 


PUT your products in the barrel 
TAKE your profits out 


A great way to save money is to barrel 
finish metal parts by the hundred in- 
stead of manually finishing one part at 


a time. 


Next time a job of grinding, deburring 
or bufling proves too costly on a wheel, 
try it in a barrel. The results are often 
so surprising that barrel finishing be- 


comes an exciting and profitable came. 


One Oakite customer changed to barrel 


methods to deburr curved stainless 


steel strips that are 14 inches long. 


The cost for deburrine 20.000 strips 


was reduced from 33.000 to 8125. 


FREE For a copy of “Precision 


Barrel Finishing” write to Oakite 


Products, Inc., 26 Rector St., New 


York 6, N. Y. 


\ALIZED INDUSTRIAL Cig 
grt “Ning 


OAKITE. 


. 
4 ‘ 
TERIALS . meTHOos - senvict 


ervice Representative 
of U.S. ond 


Technical 


Export Division Cable Address 
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CLEVELAND 
PNEUMATIC INDUSTRIES, INC. 


announces expansion and consolidation 
of sales and application engines ring S¢ rvice Ss 
effective February 1, 1958 


AEROL 
ASSOCIATES 


A DIVISION OF CLEVELAND PNEUMATIC INDUSTRIES, INC. 


will provide nationwide repre sentation for 
all customer service Ss Ve lating to de sign, deve lopme nt or 


manufacture of the products of the following divisions: 


The Cleveland Pneumatic Tool Company 
National Water Lift Company 
Special Products Division 


The expanded application engineering staff of 
AEROL ASSOCIATES offers proven know-how and 
a carefully integrated service to meet the accelerating 
needs of defense and industry production: 


Flight Control Systems & Components *« Aircraft Landing Gear 
Missile & Rocket Launchers * Ground Transport & 
Lift Equipment * Test Stands + On-Site Services 


Hydraulic, Pneumatic & Electro-Mechanical Devices 


— 


AEROL ASSOCIATES 


Atlanta + Boston + Cincinnati + Cleveland + Fort Worth + Kalamazoo «+ Los Angeles + New York 


Seattie + San Diego + Washington, D. C. 


March-April 1958 








America’s 


‘OUNDAY PUNCH! 


UNDER THE BLINDING GLARE OF LIGHTS 
EXPERT TECHNICIANS AND SCIENTISTS TOGETHER 
READY ANOTHER GIANT MISSILE FOR FLIGHT 


where 


fits in this picture 


HESE LONG, sleek birds of the ICBM, 
iL IRBM and “‘Air-Breathing” Missile 
Programs represent years of work and 
dreams by our top teams of military, 
scientific and industrial experts. In 
urban centers, in small towns, in 


remote and hidden corners of the 


globe, specialists in every branch of 


our armed forces work to prepare the 


760 


trained men, the missiles and the bases 
which are needed to assure the security 
of America and the free world. 
Special military and industrial crews 
go over each giant bird, section by 
section. It is their job to fire up the 
engines . . . to send power coursing 
through the intricate maze of elec- 
tronic circuitry. Every part is thor- 
oughly tested . .. checked... and 
tested again. 

What part does AC play? 
AC builds the intricate guidance sys- 
tem whose job it is to control these 
missiles in flight. This system, which 
AC calls the AChiever, has already 
proved its capabilities in flight in the Air 
Forece’s “Thor” and “Matador” missiles, 
as well as in the Navy’s “Regulus.” 
In fact, this is the guidance system 
which was in full control during the 
successful launching of the Air Force’s 
“Thor” missile from Cape Canaveral on 


last December 19th. 


It is an inertial system which is com- 
pletely self-contained. Nothing can 
jam it. Nothing can deter it from its 
chosen course... or deflect the missile 


it guides from the appointed target. 


Most important of all—AC inertial 
guidance is in volume production. The 
research and developme nt phase is past. 


AC is mass-producing the AChiever now! 


What’s more, all of AC’s and General 
Moters’ technical “know-how,”’ facili- 
ties and trained personnel are available 


to support this program to the fullest. 


If you are a graduate engineer with 
experience in the fields of mechanical 
or electrical engineering and believe 
that you have something to offer to 
this important program—and, if you 
are not now a member of the armed 
forees—write the personnel section of 


AC in Milwaukee. 


AC SPARK PLUG S&P THE ELECTRONICS 
DIVISION OF GENERAL MOTORS 
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target...enemy tail pipes! 


The Navy’s new self-guided, air-to-air missile, 
“Sidewinder,” is so accurate that it can “‘home’”’ in on 
and hit the tailpipe of a supersonic jet engaged 
in violent evasive action. Control fins for this deadly 
new missile are produced by the Aviation Divisions 
For full information on the ae . ‘ J ‘ 
products and capabilities of , . of Kelsey-Hayes Co., Detroit 32, Michigan. 
the Aviation Divisions of - . ss 


Kelsey-Hayes, write for our 
new capabilities brochure 


KELSEY-HAYES 


Automotive, Aviation and Agricultural Parts *« Hand Tools for industry and Home 
17 PLANTS: Detroit and Jackson, Mich Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, N. Y. (Utica Drop Forge 
& Tool Division); Davenport, lowa (Farm Implement and Wheel Division); Philadelphia (Heintz Division); Windsor, Ontario, Canada, 
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Meet the new army Mule! 


Foot soldier's new friend is light, strong, maneuverable 


because many parts are made of MAGNESIUM 


The U.S. Army has a new mule .. . minus the stubborn disposition! 
Developed by Willys Motors Inc., and Army Ordnance, it’s the first 
mule in history—and the first Army vehicle—to carry a load heavier 
than its own weight. A major reason: Magnesium is used for the 


platform and wheel castings. 


Because of its light weight and simplicity of design, the Mechanical 
Mule can be turned on its side or even upside down for maintenance 
or transportation purposes. It can be carried by helicopter . . . or 
dropped by parachute. Because of its strength, this vehicle can carry 
1,000 pounds of equipment—yet it weighs only 900 pounds! 


After successfully completing high-priority tests, the Mule has been 
placed in production and initial deliveries are being made to the 
famous 101st “Screaming Eagles” Airborne Division. This is another 
successful application of magnesium, lightest of all structural metals. 
If your product can benefit from this excellent combination of light- 
ness and strength, be sure to contact your nearest Dow sales office 
or write THE DOW CHEMICAL COMPANY, Midland, Michigan, Dept. 


MA I411F. 


DRIVER'S SEAT and controls are located in the front, 
engine is underneath in the rear. Lightness, strength 
and simplicity of design—benefits of magnesium— 
were utilized fully in this new army vehicle. 


WALKING, RIDING OR CRAWLING, the soldier can 
steer and control the speed to as low as 1 mph in for- 
ward or reverse—or cruise along at the rate of 25 mph! 


YOU CAN DEPEND ON 


March-April 1958 





comes... 


BUCKET! 


—Directly interchangeable with standard bucket...same pins, bolts and nuts! 
—Easy to operate! Dumps to the left as well as forward! 


Now the famed Cat-built No. 955 and No. 933 Traxcava- 

tors are more versatile than ever! The new Side Dump 

Bucket attachment gives you 

e Higher production, because cycle time can be cut 

e Lower maintenance, greatly reduced ground scuffing, 
because turning when loading is no longer necessary 

e Easier handling because the unit now needs less space 
for loading and truck spotting. 





Side Dump Buckets Available for the 
No. 955 and No. 933 Traxcavators! 
No. 9 
Bucket capacity 1, yd Ye cu. yd. 
Overall! width of bucket 96 86% 
Overall height, side dump 
Overall! height, level 


Left side dump reach 











And you retain all the regular Traxcavator’s popular fea- 
tures. Lockout-kickout, bucket positioner, 40-degree 
tilt-back, one-hand bucket control. No interference, 
either, with other Traxcavator* attachments when you 
equip with the new CAT* Side Dump Bucket. Get com- 
plete details from your Caterpillar Dealer now! 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


ilar, Cat and Traxcavator are Registered Trademarks of Caterpiliar Tractor C 





Is your tubing 
bottleneck shown here? 


Bundy Engineers and versatile 
Bundyweld Tubing can beat the 
knottiest tubing design problem! 


GROOVED DOUBLE-FLARED COILED 
If you think it can’t be done with tubing, 
it’s a challenge to Bundy. For years, 
Bundy Engineers have specialized in 
working with customers and prospects, SWAQED UPeET NOZELE 
solving the insolvable. A unique combina- 
tion of imagination and experience, plus 
the extreme versatility of Bundyweld 
Steel Tubing, has paid off again and again. 
Check first with Bundy for workable BIFURCATED PRECISION-GROUND SLOTTED 
solutions to your tubing design problems. 
Whether you are in the design, develop- | ) 
mental, or application stage of your 
product, Bundy will be glad to work with 
you. Hundreds of manufacturers have 
used this Bundy service to advantage. 


SHEARED FLANGED PIERCED 


Bundyweld Tubing offers an unusual 
combination of properties: high thermal 
conductivity; high bursting strength; 


ease of fabrication; and thinner-walled, BEADED SOLDERED BENT TO SMALLEST RADI! 


yet stronger composition. It is the safety 
standard of the refrigeration industry, 
and is used in 95% of today’s cars, in an 


age of 20 applications each. 
tate at _ FLATTENED END CLOSURE EXPANDED DOUBLE UPSET 


Call, write, or wire us today! 


hown above are but a few of the 


BUNDY TUBING COMPANY possible with Bundyweld Steel Tubing 
. solving 


1 
xy} 


shown, were developed through ght to 


sc 


DETROIT 14, MICHIGAN 


us by a customer or prospect. Bundy invites you to avail yourself of 


this design service. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA. ENGLAND, FRANCE ITALY, AND GERMANY 


Bundyweld starts asa —. . . continuously rolled \ B U Nw DYWE LD 


single strip of copper- twice around laterally 
coated steel. Then it's into a tube of uniform 


Zi | TU BI N G 


+ SIZES UP 
TO %” 0.0.9 NOTE the exclusive Bundy- 
developed beveled edges DOUBLE-WALLED FROM A SINGLE STRIP 
which afford a smoother 
through a furnace Bundyweld, double- joint, absence of bead 


Copper coating fuses walled and brazed 
with steel, Result . .. through 360° of wall and less chance for any 


i ontact. 
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ty % %& x Wherever oil wells are drilled, Ideco Full-View masts are 
® familiar sights . . . outstanding in an industry known for both its 
rugged and exacting requirements. These examples of advanced 
engineering achievement are now modified to also serve as giant 
launching supports for the Army’s long range Redstone missiles 
...a new defense role which strengthens the nation’s program 

for preserving the peace. 


This is only one of the many ways Dresser products and services 
work for you every day. The petroleum industry — so vital to 
our future — uses Well Surveys nuclear and electronic research 
... automation and seismograph systems from Southwestern 
Industrial Electronics ... drill bits from Security Engineering 
... drilling muds and chemicals from Magcobar.. . technical 
oilfield services from Lane-Wells ...Guiberson oil tools... 
pumps from Pacific . . . pipe couplings and fittings from Dresser 
Manufacturing .. . engines and compressors from Clark . . . and 
Roots-Connersville positive displacement meters and rotary 
positive blowers. 


sae - art 


J=4 
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Dresser specialized products and technical oilfield services help 
to locate, surface and refine the oil that strengthens our defenses 
and provides us with literally thousands of products which make 
life more comfortable, more pleasant, more secure. In the oil, 
. gas, chemical, electronic, and other industries, Dresser products 
and services have become the standard of comparison the world 
- Over. Write today for a free booklet about the Dresser story. 
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DUSTRIES, INC. 


Olt + GAS 
EQUIPMENT AND | cHEMICAL 


TECHNICAL SERVICES | ELECTRONIC 
| INDUSTRIAL 


REPUBLIC NATIONAL BANK BUILDING P. O. BOX 718-D DALLAS 21, TEXAS 


Clark Bros. Co. ¢ Dresser-Ideco Company e Dresser Manufacturing 
Division ¢ The Guiberson Corporation e Ideco, Inc. ¢ Lane-Wells Co. 
Magnet Cove Barium Corp. ¢ Pacific Pumps, Inc. ¢  Roots- 
Connersville Blower Division e Security Engineering Division 
Southwestern Industrial Electronics Company e¢ Well Surveys, Inc. 

















OTHER IMPORTANT DEFENSE 
APPLICATIONS OF DRESSER 
PRODUCTS AND EQUIPMENT 


Dresser Manufacturing 
Div. supplies flashwelded 
connecting rings for power- 
ful jet engines used in mil- 
itary aircraft. Some types of 
aircraft engines require 
many as 85 Dresser rings 


as 


Clark Turbo-Mobile power 
plants, rail-mounted, supply 
emergency electricity for 
Navy Yards, docks, hos 
pitals, and major disaster 
areas. Unit has capacity of 
6750 kilowatts, enough 
power for a city of 12,000. 


_— 


Dresser-Ideco supplies 
structural equipment used 
in military defenses, includ- 
ing radar outposts for our 
remote Arctic warning sys- 
tem as well as microwave, 
radio and television towers. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Roots-Connersville makes 
compressors and blowers 
for atomic submarines; gas 
pumps for atomic energy 
installations; blowers for 
“lifting bag’’ inflation to 
raise crashed aircraft 


High pressure compressors 
from Clark instrumenta- 
tion and other electronic 
equipment from Southwest- 
ern Industrial Electronics 

are used in guided mis- 
Siles and many other impor- 
tant military applications, 


Pacific provides the Navy 
with Turbo pumps for ships’ 
main and boiler feed pumps. 
Equipment from other 
Dresser companies is also 
used on both merchant 
Ships and naval vessels. 

















WATER VAPOR 
PRESSURE LOCK 


KY J 3 
THESE 


TESTS 


AT OUR FACTORY 
OR, UPON REQUEST, 
ANYWHERE YOU 
PLEASE! 
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i TER FLEXIBLE METAL GAS SEAL 


ASSEMBLIES 


EQUALIZING VENT 


Al tele} 








RETURN AIR DESICCATION 


HAMBER 


WELDED INTEGRAL ALUMINUM >) 









UTER FRAME 


COMBINATION SPACER AND 








DEHYDRATOR TUBE (ALUM 
STAND-BY DESICCANT TO ALWAYS 
MA NTAIN REQUIRED LOW DEW 


vi 















P&— WELDED INTEGRAL ALUMINUM 
INNER FRAME 








DOUBLE GLAZED UNIT MOUNTED 
IN FLEXIBLE VULCANIZED 





DESICCANT VENT 


IN WHICH 


NMED FICYIRIE METAL @~C ¢ 
NNER FLEXIBLE METAL GAS SEA 


—— UTER VINYLITE PROTECTIVE COVER 





“—," PREVENT THERMAL TRANSFER 
nr “nA NSULATED STRIPS (FUNGUS 





WEATHER AND GAS TIGHT INSTAL 
LATION GASKET (SPECIAL COLD 
RESISTANT RUBBER) 


HIGH ALTITUDE TEST 


Top window in vacuum chamber, with- 
out pressure release system, shattered at 
the equivalent of 9,000 feet elevation. 


Lower window in vacuum chamber 
demonstrates the efficiency of the Ed- 
wards pressure relief system, permitting 
the Edwards High Altitude Window to be 
taken to any altitude and returned to 
sea level at an ascent or descent rate up 
to 3,000 f.p.m. without impairment of 
seal, bursting of glass or lowering of 


dew point in dead air space. 
















ENDLESS GLAZING 
CHANNEL TIRE ( 


CCICTANT 
RESISTANT 


PECIAL COLD é 
RUBBER) 




















mS 


4 “~* 1} CREWS PROVIDING PROPER 
COMPRESSION—STAGGERED TO 











= 

ee 

te \ eee PROOFED WHITE OAK) STOPS 
COLD TRANSFER THROUGH 


FRAME 
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requiremenls /’ 


THE PROBLEM: 4 Double Glazed High Alti- 
tude Window for the armed forces which could be 
repeatedly air-borne to any altitude without bursting or 
loss of efficiency, yet always providing constantly clear 
vision at temperature ranges from +140 to —65 F., while 
affording maximum insulation against heat or cold transfer. 


THE SOLUTIONS: Achieved seven years ago 
with the development of Edwards High Altitude Window 
Assemblies, a result of our years of experience in producing 
non-fogging, non-frosting double glazed units for the trans- 
portation system of America. Today, 100,000 of these High 
Altitude Windows, in a wide range of design, are meeting 
every requirement of the armed forces. 


EXCLUSIVE FEATURES: The drawing at 


the left indicates the many advanced features which are 

found in no other window assemblies of this type, including: 
Positive, flexible metal seal of the dead air space (between 
the two glass panels) which is not only air tight but, much 
more important, is practically water vapor tight 


Since no known seal can entirely stop the infiltration of water 
vapor, an ample supply of dessicant insures long unit life 
and always maintains the required low dewpoint of — 30 
to — 40° F 


Pressure relief system (for air-borne requirements) vents the 
dead air space during the ascent of the unit and recharges 
the dead air space during descent without alteration of the 
original low dewpoint. 


FOR COMPLETE, DETAILED INFORMATION, WRITE: 


THE 0. M. EDWARDS COMPANY, INC. 
SYRACUSE, NEW YORK 
NEW YORK OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. 


EDWARDS... &H& Eyes of “Transportation 





TYPICAL SERVICE APPLICATIONS 


' new ‘> 
AIR FORCE 
CRASH 
TRUCK 





Edwards regulator drop-type windshield with heat resistant 


glass and high-altitude window assemblies. 






MACHINE 


sHoP VAN = 


Edwards high-altitude, top-hinged, push-out window assem 


blies with insect screens and blackout blinds 


ARCTIC 
SNOW 
PLOW 
CARRIER 





Edwards high-al'itude, heavy-duty windshield (83 x 32) and 
drop-down window assemblies with regulators. 


RADAR- 
ELECTRONIC 
SHELTER 





Edwards top-hinged, push-out, high-altitude windows with 
inside insect screens and outside blackout blinds. 


vision at temperatures from +140 to -65 F. 





100,000 assemblies now in Military Service 
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ARCTIC COLD TEST 


Here is demonstrated the ability of the 
} Edwards High Altitude Window to insu 
late against the transfer of heat and cold 
and provide clear visibility and maxi 
mum light transfer at temperatures of 
— 65°F. and lower. Photos left to right 
Fig 1) Edwards High-Altitude Window 
Fig. 2) Standard double-glazed, non-in 
sulated window. (Fig. 3) Single-glazed 
non-insulated window. Results of these 
tests demonstrate and explain why the 
Edwards High Altitude Double-Glazed 
Window is specified by the armed 
services in all types of mobile air-borne 
equipment 
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Details of missile development are secret and can only 
be discussed on a “need to know” basis. But when it 


comes to missile component reliability, it’s no secret 
that Exide has the most experienced engineering team 


and the best laboratory facilities in the industry. 





Exide Missile Batteries are available on shor: 
notice in a number of types and sizes. Write for 
catalog and engineering data. Missile Applications 
Department, Exide Industrial Division, The Electric 
Storage Battery Company, Philadelphia 2, Pa. 
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HANDLED 
With 
CARE 


“Rascal” air-to-ground guided missile 

Developed and built by: Bell Aircraft Corporation 

Transporter built by QC f Industries, Inc., 
as sub-contractor 


SAC’s new “Rascal” air-to-ground guided missile gets 
swift, sure handling on the ground, thanks to this 
QCf-built transporter. It’s an important part of 
making the 13,000-pound missile truly operational, for 
fast ground handling when the chips are down. 

As prime contractor or sub-contractor, American Car 
and Foundry Division of Q@Cf is well equipped to 
handle such important jobs. Four major plants include 
extensive facilities for casting, welding, hot and cold 
forging, heat treating, cutting, forming, drawing and 
light and heavy assembly. The division is fully prepared 
to produce ordnance material from any stage of develop- 


QaCf 





ment—including such varied items as ground tanks, artil- 
lery shells, rocket sleds, armor plate, rocket engine cases, 
support equipment, depth charges, and many others. 


If you have a production or development problem, find 
out about the remarkable capabilities of QC f. Just 
contact: Director of Defense Products, American Car 
and Foundry, Division of QC f Industries, Incorpo- 
rated, 30 Church Street, New York 8, N. Y. 


Sales Offices: New York, Chicago, St. Louis, Cleveland, 
Washington, D. C., Philadelphia, San Francisco. 
Plants: Berwick, Pa., Huntington, W. Va., St. Louis, Mo. 


AMERICAN CAR AND FOUNDRY 


DIVISION OF ACF IN TRIE 
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PRODUCTS FOR DEFENSE 














Invitation 0 SUDDEN DESTRUCTION 





Defender plane, armed with 
wing-mounted Sidewinder 

...even this tiny glow will actuate the super-sensitive, infra-red controls Ji—n—aaenhas 
guided by infra-red, the mis- 


of the deadly Sidewinder missile. Sec lanes | 


bringing sudden and ines- 





capable destruction. 


Sidewinder, streaking through midnight skies on its mission of air-to-air 
defense, is but one dramatic example of Philco leadership in advanced infra- 
red technology. Conceived by the Naval Ordnance Test Station at China 
Lake . . . developed by Navy and Philco scientists . . . engineered and pro- 
duced by Philco, the Sidewinder is a result of close weapons systems 
development coordination. 

In the forefront of infra-red research and solid state physics, Philco is 
pioneering detectors which cover the entire IR spectrum including; prox- 
imity warning indicators, advanced photographic (black light) techniques, 
high precision industrial IR electronics, search gear and fire warning systems. be | L C O 
Here is dramatic proof of Philco leadership in technology, capacity and 
flexibility. In the Wonder-World of advanced electronics . . . look ahead GOVERNMENT & INDUSTRIAL DIVISION 

‘ and you ll choose Philco. 

At Philco, opportunities are unlimited in electronics and mechanical 4720 Wissahickon Ave. 


research and engineering. Philadelphia 44, Pa. 
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Vought Vocabulary 


/ © 
cham pl ON? the fighter whose record is written 


on aviation’s most honored trophies 


Again the aviation world salutes the F8U-1 Crusader. Bullet.” This 203-minute flight set an official world’s rec- 
The Collier Trophy, one of America’s highest tributes, ord and marked the first supersonic crossing of the U. S 
has been awarded to the Navy and to Chance Vought The blazing performance that has taken aviation’s top 
for 1957’s most significant aviation achievement: devel- honors brings unmatched air combat strength to th 
opment of this record-smashing jet fighter. U. S. Navy. The Vought Crusader is now aboard Fleet 

The Crusader’s first triumph was the 1,015 mph carriers... strengthening America’s power for peace. 
national speed record that won the coveted Thompson 


Trophy. Next came history's first cross-continent, ocean- 


OUGHT AIRCRArT 


a Crusader streaked across the nation in “Operation INCORPORATED. OALLAS TEXAS 


e . ° ~ ° . CHANCE 
to-ocean, carrier-to-carrier flight. Following that flight, 
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handling 
elevating 
training 

guidance 








Looking for a better drive to Move missiles from 
storage to launchers . . . to Aim missiles precisely . . . 
to Guide or Track missiles? Then consider these fea- 
tures of a Vickers hydraulic drive: 

Ultra fine contro! — missile launchers and radar 
drives have been trained and elevated with excep- 
tional accuracy down to speeds approaching zero. 
Fast positioning — the fastest acceleration, de- 
celeration and reversal of any power transmission. 
High power gain — one milliwatt input easily 
controls hundreds of horsepower. 

Narrow deadband — narrower than any other 
high horsepower drive. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Marine and Ordnance Department 
WATERBURY 20, CONNECTICUT 


... missile handling is faster, more precise with hydraulic power by VIcKERS, 


Excellent efficiency — overall mechanical effi- 
ciency of hydraulic transmissions (motor and pump) 
can exceed 85% at full load. 

Consider, too, these other advantages — unusual 


compactness ... packaged units. . . extreme relia- 
bility. 

If your missile handling problem is urgent, phone, 
wire or write for further information or an im- 
mediate visit by one of our application engineers. 

For more than fifty years, we have worked on ap- 
plications ranging from the largest gun turrets to 
missile launchers. So, tell us about your drive prob- 
lem. There is an excellent possibility that we have 
already developed the units that will fit your needs. 


Hydraulic Products 
for Marine 


and Ground Defense 
Applications 


OISTRICT SALES OFFICES: DETROIT, MICHIGAN + EL SEGUNDO, CALIFORNIA + SEATTLE, WASHINGTON + WASHINGTON, D.C 
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PARAMI 


sce, Miss Distance Indicator 
Field Tested* 


Proven 





Now in Production 


Procurable 
by Catalog Number 


\ 





PARAMI 


empioys two airborne transponders 





and a single rack ground station, 
| operates in any weather, at any 


location, or time. Production 








equipment for towed targets and 
drones available on assigned 


frequencies. 


Receiving Antenna 
(Tripod Height 4’) 


Ground Station 
(68” High) 





This precise electronic MD/ features: 


1. A real time printed record in tens of feet. 
2. 195 data points per second (up to 390 available on order) 
3. Intercept recorded to 100 miles line of sight. 

4. Closing velocities to mach ten 

5. Mobile versions for uninstrumented ranges. 

6 


. MDI ranges suitable to effective pattern of any \ arhead. 


Distance 
from Target Accuracy f 


{9.900’ + )()’ 
ence [9300 7 PARSONS 
RANSPONDER | 0-300” 10 ' 
+ means quality Tuamentalion 
PROXIMITY [9 199 +5 - : 


ne acORERS » o400 <1 THE RALPH M. PARSONS COMPANY 


TARGET | 0-100 mile range + 2% 
LOCATOR ¢ Azimuth + 5% ELECTRONICS DIVISION 


ACCESSORY | To 70,000’ altitude + 2% 
151 SO. DE LACEY AVENUE, PASADENA, CALIFORNIA 





oo 





*Test Results Available on Request 
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NAA is at work in the fields of the future 


Qe 
4 


Very soon now an American is going to ride a 
rocket ship to the edge of space—and back 
h The success of this first flight—and of the others 
n ese ree men that will follow—depends on the teamwork of the 
men who build the rocket ship, the men who become 
its ground-support technicians, and the men who 
form its air crew. For only the closest coordina- 


Gepends America’s CONQUEST Poi mi set Sa 


tary skills can achieve the conquest of space 


The X-15: Space Ship No. 1 


of Outer Space The craft that is being readied for this first 
flight into space is the X-15, a rocket-powered 
research plane for the Air Force, Nav 7, and 
National Advisory Committee for Aeronautics. So 
advanced in design it might be called a manned 
missile, it’s the forerunner of the craft that will 
cruise through Outer Space 
The assignment to design, build, and test the 
X-15 is being carried out by North American. 
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Planes, brains and rockets 

North American’s key role in this 
great drive to put man into space is 
the result of its capabilities in the 
new technologies that make such a 
flight possible. 

In supersonic aircraft, North 
American has had more experience 
than all other companies combined. 
In automatic controls—the elec- 
tronic “brains” that will guide and 
navigate the X-15—its Autonetics 
Division has pioneered some of the 
most significant advances in recent 
years. Its Missile Development Divi- 
sion—pioneer of America’s missile 
technology—is at work on an ad- 
vanced air-to-ground (or space-to- 
earth) missile for the Air Force. 
And, in rocket propulsion, NAA’s 
Rocketdyne Division is already de- 
livering the great engines for Amer- 
ica’s major missiles—Atlas and 
Thor for the Air Force... Jupiter 
and Redstone for the Army. 


After the breakthrough 

These divisions of North Ameri- 
can are making many important sci- 
entific breakthroughs in this race to 
space. But even more important is 
the ability North American has dem- 
onstrated, time and again, to turn 
today’s experimental flights into to- 
morrow’s standard weapon system 


NORTH AMERICAN AVIATION, INC. 


SERVING THE NATION’S INTEREST FIRST— THROUGH THESE DIVISIONS 





re @) 
i UY 
los Angel« tk. 0 ey. Calif C 
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Reliability Room. Automatic control systems for America’s manned and unmanned 
weapon systems must do their critical tasks with unfailing reliability. Even a 
tiny fleck of dust might impair their vital accuracy. That is why Autonetics 
assembles its control systems with surgical precision in this dust-free room. 


swiftly, surely, and at lowest pos- 
sible cost. For every breakthrough 
is only a new beginning; it’s the 
followthrough that gets the results. 


Ground support for space 

One of the Armed Services’ most 
difficult problems in the Space Age 
will be the increasing workload on 
their expensively trained technical 
manpower. That is why North 
American is designing a new kind of 
simplified maintenance into all air- 
planes, components, and automatic 
control systems. 

This program will pay off in three 
more efficient use of special 


more complete utilization of 


ways: 
skills; 
weapons; 
payer’s dollar. 

In the arts of peace, NAA’s 
Atomics International Division has 
developed two nuclear reactors that 
show great promise as practical 


more defense for the tax 


sources of electric power. 


Today in North American Aviation 
and its divisions, you'll find as potent 
a combination of scientists, engi 
neers, and production men as any in 
American industry. Because these 
men are constantly forging ahead 
into vital new technologies, much of 
their work holds great promise for 
science and industry. 








Destination: Outer Space. A mar 
look out on space 
X 15, rocket powel 


now being readied for 





Rocket Power. NAA’s I 


to launch an earth-circli 





Built to 
SUG. 
Standards 


New 


OLIVER-FARQUHAR 
OBI Mechanical Gap Press 


Only a press which is completely new from top to bottom can meet 
the exacting requirements of Joint Industry Conference Standards. 
That is what you get in this new Oliver-Farquhar OBI Mechanical Gap 
Press. Sturdy full-length guides increase your tool and die life. J. I. C. 
bolster plates with J. I. C. T-slots and centers make it possible to 
change dies from one press to another without difficult adjustments 

Slide adjustment screw, easily accessible from floor-level, makes 
climbing unnecessary. Cooler operating, low inertia clutch permits 
higher cycling and reduces maintenance to a minimum. 

Because it has all these new features and because it is designed 
and built to J. I. C. Standards, the new Oliver-Farquhar OBI Gap 
Press will assure the continuous operation of your production line. 
There is real cost-saving efficiency built into this press for your form- 
ing, blanking, drawing, bending and assembling operations. 

Available in four capacities—75, 110, 150 and 200 ton. 

Write, wire or phone for complete descriptive circular, prices and 


delivery dates. 


A. B. FARQUHAR DIVISION 
The Oliver Corporation 


Press and Special Machinery Department 
York 38, Pennsylvania 


anguhar PRESSES 


OLIVER 


Also Manufacturers of Hydraulic Presses and Conveyors 





ATOMIC ENERGY 





ACCIDENT INDEMNITY 


Acting under authority contained in the 
legislation recently enacted by 
ongress, the Atomic En 
mission will offer statutory in 
its major contractors, protect 
ing them and the public against losses 
arising from nuclear accidents 
Commission prime contractors and tl 
suppliers engaged in tl operation of 
clear reactor i 
sucl 
accept 
$500 million 


rante d 


engaged in activities 


ot occu 


assul 
and engineering 


rs of component parts 


involved would 
1 


of the work performe: 


exceed 
ancial protectio 
1 


icensee iiso pays 


{ ommiussio! based on 
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Atomic Energy 





actor. 


NUCLEAR POWER FOR 
ALASKA 


first operatit 


meee §=6GLOBAL PEACEKEEPER 
SPRUNG FROM 


MANY HEADS 


500 000 


Only because the freedom-loving world keeps pace in the 
development of missiles has the peace been kep 
Development of missiles is the product of many minds.. 


42.000.000 engineers and physicists, metallurgists and machinists. 


Within the Jet Division of Thompson Products, there are 


experts in every category that must work together 


space 


to bring a missile design through production to launching 
re responsible for a missile contract, the complete 
staff of the Jet Division can probably help you design 
it, build it, test it. Our facilities are as complete as 
our staff. Both are ready to work with you. Tell us 
when a Jet Division liaison engineer should call. 
iny letterhead for Boo 


You ce 
0-358 w bring ar Illustrated bre 


; 


g our people and our fa € 


JET DivVviStown 


Thompson Products, /ne. 


CLEVELAND 17, OHIO 
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| Epe _ technological bumbershoot 


often 


Covering the advanced needs of 
industry and defense is today’s big- 
gest technological job. 

GPE has brought together, under 
one umbrella, broad physical 
resources plus a remarkably creative 
group of scientists, engineers and 


technicians. Its co-ordinated skills, 


knowledge, experience and produc- 
ing facilities cover more than a dozen 
industries. 

Each company in General Pre 
sion Equipment Corporation works 
close to the frontiers of science in its 
specific fields. Working together, they 
have rolled up an impressive record 


of achievement in new and 
uncharted technological areas 

If your needs are in controls, sys- 
tems engineering or automation, 
you'll find some eye-opening answers 
in this highly integrated research, 
design, engineering and manufactur 


ing group 


GENERAL PRECISION EQUIPMENT CORPORATION 











Atomic Energy (Contd.) 





GRANTS TO COLLEGES 


REACTOR POWER DOUBLED 


The principal GPE companies 
cover needs of defense and industry in 
these areas: Audio-Visual, Automatic 
Controls and Automation, Aviation, 
Chemical Processing, Electronic and 
Electrical, Graphic Arts, Instrumenta- 
tion, Marine, Motion Picture, Packag- 
ing, Paper, Petroleum, Photo Tech- 
nology, Power Generation and Conver- 
sion, Printing, Steel, Television, Textile. 


ASKANIA | GPL 
GpL 
GRAFLEX 


briscom-fRusse// 


Hertner 
Kearfott 


fisrascore 
Link | Cot 





NATIONAL | CPL 
SHAND AND JURS | GOL 


Address inquiries to: 
General Precision Equipment Corporation 
92 GOLD STREET, NEW YORK 8, N. Y¥. 
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SOLUTION TO COMPLEX COMPUTING PROBLEMS are among 
Librascope’s accomplishments as represented by a formidable array of computing equip- 
ment. Our selection of the most effective computing solution to meet a problem is based 
on twenty years of experience gained in the development and manufacture of mechanical, 
electrical, electronic and magnetic computing devices. Computers for both military 


and commerc ial purposes are deve loped and manufactured by Libras« ope Inquiri¢ s on 


computing control problems are welcome. 
Engineers capable of significant contributions are invited to write Glen Seltzer, Employment Manager. 


LIBRASCOPE, INCORPORATED « 808 WESTERN AVENUE 
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GLENDALE, CALIFORNIA 
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We Believe that Peaceful co-existence is bestmaintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 











by 7g PT” PYGMY” ELECTRICAL CONNECTOR 
WITH 5-KEY POLARIZATION, 3-POINT LOCK 
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ets “— 


sie “4 @Safety wiring mpletely elin @Both pin and socket tacts machined from high-grade 
Fusmive locking feature ee mr cue ot cnn ad yh 
> . ° ° cam act ; Mi ed bar stock pact-extruded she 
eliminates safety WITINE — qyisuai and avsivie inspection of coupling—pertect to ey 
“blind” locat eatme 
The new Bendix* “PT” connector repre- @ Three-point bayonet | perfect axial alignn “rs 
sents the greatest advance yet achieved in mating parts at all time three ti 


miniature connector design. It incorpo- @Consta 


pring ten 

. j k yoOlar n tive protect sgainst mis ; 
rates more exclusive features than any ow ~ oe as man 
6 th 


ol 


miniature connector on the market. Here 


. @resilient ert 
are a few of the things that make the Ben 


dix ect ver the past ten year pati 
Bendix “PT” outstanding in the connec- @eavy gold plating ove ve : tacts in this case } 
tor field today: @ Closed entry, probe-proof socket contact and smaller cond 


SCINTILLA DIVISION of ‘ 
Gendix SIDNEY, NEW YORK nix” 
Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N. Y: tion Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec 
FACTORY BRANCH OFFICES 
117 E. Providencia Ave., Burbank, Calif. e Paterson Building, 18038 Mack Ave. Detroit 24, Mich. e 545 Cedar Lane, Teaneck, N. J. e 5906 North Port Washington Rd. M 
Hulman Building, 120 W. Second St., Dayton 2, Ohio e 2608 Inwood Road, Dallas 19, Texas e 8425 First Ave., South, Seattle 8, Washington e 1701 “K’’ Street, N W., Wash 


March-April 1958 





BUF ROUGHS 

_JNOW RECORDS AT 
30,000 CHARACTERS 

PER SECOND 


Today's high-speed electronic communications and data 
processing systems could not realize their full potential 
without high-speed recording . . . recording that trans- 
lates electronic impulses into readable characters. 


And that's where Burroughs developments in terminal 
equipment come in. Its electrographic read-out device 
on the receiving end of the messages automatically 
reassembles all their electronic impulses into printed 
words and characters—at a speed of 30,000 serial 
characters per second! And Burroughs high-speed 
recording gives you a choice of either matrix or 
preformed character techniques. 


Our Armed Services’ urgent need for high-speed 
recordings prompted Burroughs Corporation— whose 
commercial business necessitates many types of printing 
devices—to develop these tools. Fact is, Burroughs 
Corporation has successfully undertaken many other 
military projects, too—often seeing them through from 
initial research to final installation and field service. We 
welcome additional projects in all areas of our proved 
ability, including all phases of control systems and data 
processing involving electronic computation. 


Write, wire or call Burroughs Corporation, Defense 
Contracts Organization, Detroit 32, Michigan. 


BURROUGHS = 


CORPORATION 


THE FOREMOST NAME IN COMPUTATION 








AMERICAN ORDNANCE ASSOCIATION 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
President 
Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, Ohio 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Shefheld Corporation, Subsidiary of Bendix Aviation Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N. Y. 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash. 
C. L. Eksergian, Budd Company, Detroit, Mich. 
Chris P. Fox, State National Bank of E] Paso, El Paso, Tex. 


Helge Holst, Arthur D, Little, Inc., 


Cambridge, Mass. 


Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 

John M. Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 
Ralph F, Peo, Houdaille Industries, Inc., Buffalo, N. Y. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 

John Slezak, Kable Printing Company, Mount Morris, Ill. 

Charles M. White, Republic Steel Corporation, Cleveland, Ohio 

Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 

Dean Witter, Dean Witter & Company, San Francisco, Calif. 


Treasurer 
ames D. McIntyre, Montgomery, Ala. 


Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N. Y. 


General Chairman for Technical Divisions and Committees 


Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 


Secretary 


Florence G. Ferriter, Washington, D. C. 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, 


Detroit, Mich. 


Omar N. Bradley, Bulova Research and Development Lab- 


oratories, Washington, D. C. 
Levin H. Campbell, Automotive Safety Foundation, Wash 
ington, D. C. 


Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, 


Ohio 


W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 
Paul L. Davies, Food Machinery and Chemical Corporation, 


San Jose, Calif. 

Benjamin F. Fairless, American Iron 
York, N. Y. 

William K. Fitch, Dravo Corporation, Pittsburgh, Pa. 

Herbert A. Gidney, Pittsburgh, Pa. 

Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhodes, 
Philadelphia, Pa. 

S. C. Hope, Esso Standard Oil Company, New York, N. Y. 


& Stee] Institute, New 
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George F. Hussey, Jr., American Standards Association, 
New York, N. Y. 

Dan A. Kimball, Aerojet-General Corporation, Azusa, Calit. 

Harvey C. Knowles, Procter & Gamble Company, Cincin 
nati, Ohio 

Henry T. Luria, Luria Steel and Trading Corporation, New 
York, N. Y. 

Henry N. Marsh, Hercules Powder Co., Wilmington, Del. 

Erle Martin, United Aircraft Co., Windsor Locks, Conn. 

Russell L. Maxwell, Washington, D. C. 

James D. McIntyre, Montgomery, Ala. 

Frederick H. Payne, Springfield, Mass. 

John S. Pfeil, Wellesley Hills, Mass. 

Louis Polk, Shefheld Corporation, Subsidiary of Bendix 
\viation Corporation, Dayton, Ohio 

S. E. Skinner, General Motors Corporation, Detroit, Mich. 

J. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohio 

Lysle A. Wood, Boeing Airplane Company, Seattle, Wash. 
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Maj. Gen. John B. Medaris Dr. Wernher von Braun 
Commanding General, Army Ballistic Missile Agency Director, Development Operations Division, ABMA 


THE ARMY SATELLITE TEAM 


The civilian and military leaders who head the organizations which jointly 
§ ] 


launched Explorer 1—America’s first space satellite—on January 31, 1958, 


from the Air Force Missile Test Center at Cape Canaveral, Florida 


Dr. William H. Pickering Maj. Gen. Holger N. Toftoy 


Director, Caltech Jet Pi opulsion Laboratory Commanding General, Redstone Arsenal 





Ordnance in Outer Space 


Army teamwork is re sponsible for th launching of Explorer I 


HE Army’s missile team has re 
stored the Nation's mental equi 
librium. The alarms and frights 
of the past four months seem to be for 
gotten as we pick up the fragments of 
our shattered self-esteem and dash off 
to conquer the moon. 

The country is elated and proud of 
the leaders who directed the Jupiter-C 
Explorer satellite project. In hailing 
these leaders, we do not overlook the 
large team of scientists and industries 
who were integrated in the task to 
launch a satellite. 

The launching was an amazing feat 
in the compression of time. In early 
November, Army Ordnance received a 
go-ahead which seemed to be reluc 
tantly given. In less than three months, 
Explorer was orbiting. Such fast action 
was possible, perhaps, because the 
larger and more complex components 
were on the shelf, either for active mis- 
sile developments or having been 
stored away when it was decided long 
ago that a satellite program would be 
kept separate from military missile proj 
ects. 

Nonetheless, to select the most de- 
sirable satellite form, decide upon and 
modify a 


install the instrumentation, 


Redstone missile, match three more 
stages tor the desired impulses, and 
perfect the entire assembly, was a her 
culean task to accomplish in the allotted 


tume. 


HE Army Ballistic Missile Agency, 
backed by the Redstone Arsenal and 


the Jet Propulsion Laboratory of Cali 
fornia Institute of Technology, an ac 
tivity supported by Army Ordnance, 
make up a sure-fire team. 

The four-stage rocket was a Jupiter-C 
nose-cone 


test vehicle designed for 
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Maj. Gen. J, B. Medaris, com- 
manding the Army Ballistic 
Missile Agency and leader of 
the “satellite team,” announced 
that the Army was working on 
“other more sophisticated pro- 
grams.” Earlier, in talking to 
Senators, General Medaris re- 
portedly said: “Give me clearly 
defined objectives, adequate 
manpower and funds for one 
year ahead—and then let me 
alone.’ 

This brought to mind the re- 
marks of Dr. Wernher von 
Braun, technical director of 
ABMA, before Congressmen 
investigating progress on the 
Jupiter missile. After stating 
that he attended two committee 
meetings a month at the Penta- 
gon, he was asked: “Were these 
committee hearings construc- 
tive?” 

Dr. von Braun replied: “Sir, I 
think we have too many com- 
mittees in this area. There is a 
difference between a committee 
that evaluates something and a 
committee that continuously in- 
terferes with executive opera- 
tions. The mechanism in the 
Pentagon is something like this: 
On practically every level there 
is an advisory committee advis- 
ing a particular Assistant Secre- 
tary as to what is right and what 
is wrong, and since that man 
wouldn't make a decision with- 
out advice from his committee, 
you can't bypass the commit- 
tees.” 

The next question: “Was this 
system impeding you in your 
work?” Answer: “Yes, defi- 
nitely.” 











reentry tests and modified to carry the 
ABMA first 


modified, 


satellite. produced the 


stage—a specially fueled 


Redstone missile. The next two stages 


were clusters of eleven and three 


solid-propellant rockets, respectively, 
designed by the Jet Propulsion Labora 
tory. The fourth stage, a single small 
rocket attached to the 


satellite, was 


also developed bv the Laboratory. Ini 
tial boost carried the vehicle up more 
than 200 miles after which the last 2 
stages were fired in orderly succession 


to bring the satellite to its orbiting ve 


locity of abou 
Ernst Stuhling 
search, had th 
hiring button 
In additios 
opposite, other cientusts 
besides Dr. Stuhlinger 
E. Froehlich, 
Dr. Kurt Del 


for Jupiter-( 


project director 
ABMA test 

ind Dr. James 

niversity of Tov 


Allen, State [ 


counter 


developed the 
When such 


teamed up with understanding techni 


Cosmic-Tay 
brain power can 
cal men from industry and government 
and with leaders who can steer proj 
ects out of political pitfalls and around 
financial roadblocks, there is no limit 
to the success such a team may achieve, 
provided they are permitted to work 
proper 


promising program of the most capable 


in a climate. Even the most 


scientists backed by the strongest in 


dustry can crumble in frustration if 


there are too many “overseers,’ 


Vac! 


lating directives, or lack of decision 


Perhaps the Army missile team was 


fortunate that higher echelons were 


heavily engaged in explaining to legis 


lators why we were outsputniked 


This 


were as tree t& 


meant fewer of the top layers 


bother the working 
team. 

tbo great success of the Army mis 
of careful study 


In the 


| ¢} 


sile team is worthy 


| 


by planners and administrators. 
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miussiue progress il 3 
America! 


ontinue its sup 


vast helds of 
conquest of space, the Ord 
nance Association will « 
port of the Science-Industry-Ordnanc 

typified by the on ed DY 
Maj. Gen. J. B. Medaris, Dr. Wernher 
von Braun, Maj Holger N. Tof 


toy, and Dr. William H. Pickering 


Team is 


(7en, 





Above, left to right, John Small, Dr. J. E. Froelich, Dr. \t ABMA, key missilemen examine a satellite. Left to right: 
Albert R. Hibbs, Karl W. Linnes, and Walter K. Victor of Eberhard Rees, W. A. Mrazek, Dr. W, Haeussermann, Maj. 
the Caltech Jet Propulsion Laboratory inspect the satellite. Gen. J. B, Medaris, Dr. W. von Braun, Dr. Ernst Stuhlinger 


Jesse Cunningham, Jet Propulsion Laboratory Technician, above, C. J. Finnie, below, installs 
machines the fiberglass lattice sleeve which holds instruments in- two radio transmitters in the 
side the satellite, some of which are indicated in the drawing below. completed instrument sleeve. 


George Ludwig, below, prepares George Scherer, below, technician at the Caltech Jet 
to test a_ satellite component Propulsion Laboratory, inspects the fiberglass instru- 
on the “shake table” at JPL. ment sleeve. At right are steel casing and nose cone. 








LAUNCHING OUR 
FIRST SATELLITE 


At 10:48 p.m., EST, on Jan- 
uary 31, 1958, one hour and 
13 minutes before the sec- 
ond birthday of the Army 
Ballistic Missile Agency, the 
Army’s missile team launched 
the first United States space 
satellite from the Air Force 
Missile Test Center at Cape 
Canaveral, Fla 


The final stage of a Jupiter-C 
rocket, the satellite, named 
the Explorer, weighs 30.8 
pounds, including an 11-pound 
payload of instruments which 
broadcast information § on 
space conditions to earth as the 
satellite circles in orbit. 


Technicians at ABMA, above, 
mount the satellite in the 
high-speed rocket stages. 





The highly instrumented nose cone of the Jupiter-C, above, is readied to 
be assembled to the main booster stage, below, at the Army Ballistic 
Missile Agency. At right the completed vehicle takes off on historic flight. 








The Future of Defense 


As a democratic nation we have an obligation to keep our own people 


properly informed of threatening dangers and our plans to combat 


them and to keep the confidence of the free world in our leadership 


HE Soviet launching of the sput- 
niks and the rattling of their 
ballistic armor have been the 
sparks, or perhaps I should say the 
lightning strokes, that have fired the 
public conscience and brought this sub 
ject of national defense back into first 
place in the minds of our country- 
men. In this sense, as in the case of 
some other noteworthy events of the 
past, the sputniks may well have been 
a blessing in disguise. They are at the 
same time a symbol and a warning. 

We would do well to take a hard 
analytical look at Soviet cold-war meth- 
ods. A ruthless dictatorial government 
has complete freedom of action. It can 
present the facts; it can so pervert the 
facts as to falsify them; or it can sup 
press the facts. Moreover, it can choose 
between these alternatives with 
out respect for the opinions of 3 
its own public, considering only 
the effect of its announcements 
upon the opinion of the outside 
world. 

Obviously, in our democratic way of 
life we do not have these alternatives. 
Not only must we stick to the facts 
but we must also present them with 
such objectivity that they will meet 
two serious obligations. The first is the 
obligation to keep our own citizens 
properly informed of the dangers our 
country faces and the actions we should 
take to counter these dangers. The sec- 


ond is the obligation to keep the con- 
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Hon. Donald A. Quarles 


Deputy Secretary i Defense 


fidence of the free world in our leader- 
ship—faith in our strength and our 


determination to maintain our collec- 


tive-security position in the struggle 
with the Communist bloc. 

These two obligations at times seem 
to be in conflict with each other. Our 
leaders have an obligation to steer a 
and objective course in 


very careful 


order to discharge both obligations 
properly. Threats to our national secur- 
ity and our needs for resources to meet 
these threats must not be overstated, 
because overstatements would tend to 
destroy the confidence that our free- 
world friends and allies place in us 
and thus to undermine the very posi- 
tion we are determined to preserve. 

Similarly, understatement of these 
threats and needs might breed com- 
placency at home, which is also 
obviously dangerous and unac- 
ceptable. It is very difficult to 
he completely objective under 
these conflicting pressures. 

Senator Lyndon Johnson ex- 
pressed this in a colorful way when he 
said that this is no time either for hys- 
teria or a siesta. 

Aside from our public-relations prob- 
lems I suppose there has never been a 
time when the technical and organiza- 
tional problems of our business have 
changed so rapidly and so drastically. 
Not only have the rapid advances in 
science and technology caused revolu- 


tionary changes in the requirements for 





national defense, but we also must be 
constantly concerned that future tech- 
nological break-throughs might in a 
very short space of time cause further 


and very significant changes. 


( UR national policy must recognize 

these facts of life and must be flex- 
ible in its adaptation to them. At the 
same time we realize that these rapid 
changes work hardships on many in- 
dustries that have shown great energy 
and skill in producing our munitions 
of war. Here, too, proper maintenance 
of our defense posture calls for flexi- 
bility so that new knowledge may be 
applied quickly to increase the effec 
tiveness of our armed forces. 

We must also continually remind 
ourselves that mere numbers, as such, 
are no longer a complete index of 
military strength. Actually, numbers of 
units may tend to decrease while at the 
same time we are, in fact, increasing 
our military effectiveness. Of course, 
the true measure of our strength is the 
ability of our forces to perform their 
missions in the face of the opposing 
Communist forces. 

In his autobiography, “The Educa- 
tion of Henry Adams,” the author in 


1905, while thinking of the inexhaus- 


tible energy of our universe, wrote: 
“At the rate of progress since 1800, 
every American who lives into the 


year 2000 would know how to control 


unlimited power. He would think in 
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compilexilies unimaginable to an eariier 


He deal 


altoge ther beyond the 


11 
problems 


mind. would with 


range of earlier 


nineteenth century 


society. To him the 
would stand on the same plane with 
the tourth equally childlike and he 


j 


would only wonder how both of then 


weak In 


mu h. 


knowing sO little, and 


force, should ive done so 


N 


which Henry 


these obser ilions, the only error 


Adams made was that 
man’s control « 
halt a 
he prophesied. 


We 


weapons W hick 


istly increased power 


has come century earlier than 


War Il 
most part 


War | 


World with 


entered 
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were for t 


World 


ne 


improved vei 


sions ol 


weapons The ncreased emphasis on 
technology here and abroad during 
World War II resulted in the develop 
ment of yet aircraft, of ballistic missiles 
ot moderate but alarming range, an 
of atom weapons ol undre imed oO 


pote ney 


Since World War II the develo 

+ ] 1 ] 
ment ot vastly more destructive hydro 
gen bombs, guided missiles, high-pet 


tormance aircraft, and greatly improved 


has manitold 


! 
the potential dangers of 


, , 
naval vessels magnihed 


any future war. 


On the horizon, nuclear propulsion, 


satellites, intercontinental ballistic mis 


siles, and even missiles to intercept 


missiles give us plenty to occupy our 


time. 


the ughts and efforts for som: 
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revolutionary ye 
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a year or two to mobilize the ist Wal 
potential of our country. The luxury 
of this time to mobilize ha een iost 
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pends on the orces al weal 1s we 
have in being. The Soviet one hav 
over 17 divisions more thal 
military aircratt, and over sub 


marines. And this, of ours Ss not 


all. It is the breadth « their scientun 
effort and the rate at w their tec! 
nology is advancing that are our most 
serious concern 

[heir success i I go « Ssatk 
tes in orbit around the earth has bee 
as mentioned eariier i s\ ( ( tne 
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ing to alert our copie a t\ tighte 
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the world. We now see a rededicatior 
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velopments. Not only have the Soviets 
broken our monopoly in atomic weap 
ons, but they have made rapid ad- 
vances in the militarily important fields 


of aéronautics, electronics, and missiles. 


(OR some time they have had the 
means of delivering weapons of un 
told destructiveness against our home 
land. Moreover, our continental  stra- 
tegic bases would have to be the first 
targets of any all-out war they might 
decide to launch. Thus there is no 
uncertainty about their objectives, their 
capabilities, or about the priority of our 
bases on their target list. 

Since the advent of the Soviet satel- 
lites there has been much talk in the 
press, on television, and by people on 
the street about the need for doing 
something to counter the Soviet satel- 
lite propaganda. In my mind, the most 
important significance of their satellites 
lies in the indication they give us of the 
state of their scientific work in this 
field, with the clear evidence that they 
have laid a very strong foundation for 
their 


logically, then, our first reaction was to 


future scientific efforts. Quite 
see the sputniks mainly as a challenge 
in science and technology, and to re 
examine the fundamentals of our posi- 
tion in this area. Near term, this calls 
for a program for best utilization of 
our available scientific resources. In a 
longer-term sense it calls for a broader 
educational foundation for scientific 
progress. 

The emphasis which the President 
has given these matters in his recent 
speeches and his appointment of Dr. 
James R. Killian as his special assistant 
in mobilizing science to defense are 
good indications of the seriousness with 
which the matter is viewed. Let me say 
that we in Defense are pleased and 
heartened by Dr. Killian’s appointment, 
and we are already profiting by work 
ing closely with him. 

a number of other actions 
that 


There are 
that 


might be regarded as reactions to satel 


have been taken recently 
lite launchings and ballistic missile rat 
tlings. Let me remind you, though, 
while the recent Russian successes and 
claims have dramatized the need for 
they are really being 


such actions, 


taken not just to counter sputniks but 
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to counter the Soviet threat to the 
free world which existed before sput- 
niks, has existed since, and will con- 
tinue to exist for an indeterminate ume 
into the future. 

A Defense decision of importance to 
the United States was announced by 
Secretary Neil H. McElroy when he 
authorized the both 


the Army-developed Jupiter and the 


production of 


Air Force-developed Thor intermedi- 
We rather 


have had time to select one after fur- 


ate-range missiles. would 
ther testing. Such a course would have 
been less costly. The course adopted, 
however, was in line with findings of 
our scientific advisers, and it will give 
us an added degree of assurance that 
we will have the earliest possible opera- 
tional capability. 

We have agreed on arrangement for 
providing intermediate-range _ ballistic 
missiles to the United Kingdom within 
the coming year. There is also under 
consideration provisions of IRBM’s for 
other NATO countries. The Air Force 
has the responsibility for the deploy- 
ment of intermediate-range and _ inter- 


and 


has assigned this responsibility to the 


continental-ballistic-missile units 
Strategic Air Command. 
Having in mind the key role of re- 
taliatory forces in our defense posture, a 
program to increase the striking power 
and decrease the vulnerability of our 
strategic bases has been under way for 
We 


important phases of this program, such 


some time. are now accelerating 


as the provision of additional dispersal 
bases and alert arrangements on SAC 
reaction time, and 


bases to decrease 


the better deployment of tanker air- 





This article and all the fol- 
lowing feature articles in this 
issue are based on addresses 
incident to the sessions and 
seminars of the Thirty-ninth 
Industrial Preparedness Meet- 
ing of the American Ordnance 
Association held at the Wal- 
dorf-Astoria, New York City, 
December 4, 1957. The semi- 
nars dealt with the subjects 
of “General Requirements for 
Limited War,” and “Research 
and Development Objectives 
for the Improt ement of Lim- 
tted War Capabilities.” 











craft. Each month a new squadron of 
the world’s finest strategic bomber, the 
B-52, is rolling off the production line. 

The 


along the Arctic shoreline of our con- 


Distant Early Warning Line 
tinent went into operation on schedule 
last summer. We are already working 
on extensions of the line to the east 
and the west, as well as on plans for 
increasing its coverage. 

mod- 


under way for 


Programs are 
ernizing both organization and equip- 
ment of our ground forces and for 
further most significant advancements 
in our naval surface and submarine 
forces. In fact, the Department of De- 
fense and appropriate committees of 
the Congress are reviewing all aspects 
of our national defense establishment. 
I can assure you that far from com- 
placency there is a great sense of ur- 
gency on the part of the many dedicated 


who are devoting them- 


individuals 
selves to these matters in the military 


establishment. 


AS we continue our efforts to per- 
++ form the task of national defense, 
the support provided by your organiza- 
tion is invaluable. If one studies the 
aims and purposes of the American Ord- 
nance Association, he is immediately 
aware of the close association of these 
aims and goals to those which were 
so clearly stated by President Eisen- 
hower in his two recent television ad- 
dresses to the country. The attainment 
of your stated aims and purposes is of 


vital our Nation. May 


importance tX 
I earnestly request that you redouble 
your efforts toward the maintenance of 
a strong, prepared United States. 

I would like to conclude by quoting 
from President Eisenhower's speech at 
Oklahoma 


to be an 


Citv, which seems to me 


excellent summation of the 
things I have attempted to express. 
“The goal we seek is peace with 
justice. This can come to our Nation 
as it comes to all. The world’s hope 
is that the Soviets will codperate with 
all the rest of us in achieving this goal. 
Our defense effort, large as it is, goes 
only far enough to deter and defeat 
attack. We will never be an aggressor. 
We want adequate security. We want 
no more than adequacy. We will ac- 


cept nothing less.” 
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The Navy Today 


Our sea force is using the latest technologies and incorporating 


the most modern weapons into its ships and aircraft in order to 


retain its eminence as a powerful instrument of national policy 


Assistant Chie} of 


OR the past several weeks there 
has been great discussion of rock- 
ets, space ships, the problems of 
guidance and reéntry of missiles. Let 
us not forget during our missile de- 
that 


tinously trying to deepen the buffers 


bates the Communists are con- 
around Russia. The nibbling on the 
free-world perimeter never lets up—the 
cold war always threatens to become 
hot. Perhaps it will, one of these days, 
if the U.S.S.R. or Communist China 
ever gets the idea that the United States 
has grown militarily soft or has not 
soundly assessed the threat against us. 

The basic problem of our national 
strategy therefore, is how to preserve 
and protect ourselves and a worldwide 
system of alliances from the threat 
posed by the Soviet Union. 

Stemming from this central problem 
are others: the problem of deterring 
general war; of preventing or at least 
controlling local war; of preventing fur- 
ther loss of peoples and territory to the 
Communist sphere of influence. These 
may seem like separate problems and 
demand different measures for their 
solutions, but in another sense they are 
so closely related as to be really parts 


] 


of the same problem. The failure of 


one cancels the success of all others. 


HIS means that we must maintain 
the capability to carry out certain 
basic military tasks. There is no ques- 


tion of relative priority—we have to do 


March-April 1958 


Naval Operation 


Rear Adm. R. E. Rose 


} Fleet Operations and Readine 


them all, and do them al! adequately. 

We need a long-range air strike ca- 
pability. We need a reasonable amount 
We 


protective shield which is given to us 


of continental defense. need the 


by well-equipped ground forces in 
place overseas. We need naval capa 
bilities to apply the mortar of sea power 
to our alliances. We have to be ready 


for the military demands of the cold 


war, for localized conflicts, and for the 
possibility of terrible general war with 
the Communist bloc. 


| strategies. 


Seapower preconditions al 
It is a sort of permissive agent without 
which little else can be accomplished. 

Controlling the seas means 
that we can project our na- 
tional power in many combina- 
tions to the maritime frontiers 
that the 


of Eurasia. It means 


strength of the free world can SS 


be combined. It means that deterrents 


to war are shipbased and dispersed 


In the vast ocean spaces. It means 


reducing the chances an enemy has of 
knocking us out. It means reducing his 


temptation to try it. It means his con- 


tinued sensitiveness to his maritime 
frontiers. 
We in the Navy consider that our 


attack carrier strike force is the core of 
our naval superiority. The attack car 
rier strike force can fight all kinds of 
wars. In the event of a surprise attack 
on the United States this force at sea 


may fare very well in contrast to forces 





on land, and in this sense carrier forces 
are retaliatory forces, complementary 
to the Strategic Air Command. 
however, they are 


work. 


made ready to tur 


Fundamentally, 
T he yY are 


n off 


seas at 


trained for precision 


designed and 


threats to our control of the 


the threat spigots 
One of the world’s most distinguished 
Field Marshal 


said three vears ago: 


Montgomery, 
“The 


whose work lies in the Mediterranean 


soldiers, 


navies 


or European waters do not need their 
We 


expensive 


own air forces. should not build 


any more aircraft carriers.” 
But Field Marshal Montgomery has 
completely changed his views 
in the last three years, and in a 
speech before the British Navy 
League on October 21, 195 
he said: 

“Three-quarters of the surface 
of the world is water. It is clear from 
what I have just said that the Western 
Alliance must have the free use of the 
water areas in peace and in war. The 
from the 


teaching of history is that 


days of early Rome the nation which 
had control of the transit areas and seas 
in the end prevailed. . . . Today, control 
of the seas is a matter for ships and air 
craft—all operating under naval direc 
tion and control. To carry out this task 
efficiently the Navy must have sts own 
aviation. Furthermore, the aircraft car 


Navy 


mobile airfield of 


rier of the is the indispensable 


modern armed forces 
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These mobile airfields are greatly val 
ued by the Army.” 

These are strong words from the 
man who has been the Deputy Com 
mander of SHAPE since its inception. 

Fifty years ago one of the greatest 
events in the history of the United 
States Navy took place when Theodore 
Roosevelt sent the “Great White Fleet” 
on its trip around the world. The six 
teen coal-burning battleships, which 
left Norfolk in December 1907, were 
propelled by triple-expansion recipro 
cating engines and bristled with guns 
of many calibers. These were modern 
ships at the end of a great era—the 
changeover from sail to steam, the 
advent of radio, and the ascendancy of 
the battleship. 

§ barre our Navy is in an era of 

guided missiles, jet airplanes, and 
nuclear power, all of which had their 
origin within the last decade. As the 
cruise of the Great White Fleet in its 
day indicated the power of the United 
States Navy, so likewise today our new 
developments have shown the world 
our leadership in technical progress 
and power. 

My first example of the Navy’s tech 
nical progress will be one which is well 
known—the nuclear-powered subma 
rine, the Nautitus. On her first charge 
of reactor fuel she steamed over 60,000 
miles. More than half this distance was 
covered while the NAuTILUs was com 
pletely submerged. 
submarine to 


For a_ conventional 


have traveled the same number of 
miles would have required approxi 
mately 2 million gallons of fuel oil and 
refueling by a tanker approximately 
20 times. 

The Navtitus has 


first. Recently she completed an 


scored another 
arctic cruise to enable scientific 
and operational personnel to ob- 
tain data on under-ice condi 
tions, oceanographic studies of 
currents, and cold-weather op- 
machin- 


total of 


erations of equipment and 


ery. The NavutiLus 


54% days under the arctic icepack, 


spent a 


traveling more than a thousand miles 

while gathering these scientific data. 
In addition to the Nautitus we have 

two other nuclear-powered submarines 
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the Skate, which was commissioned 
the latter part of December, and the 
commission 


SeawoLr, which is in 


now. In addition to these three true 


submersibles, we have approved six 
teen additional nuclear submarines up 


through the 1958 shipbuilding 


pro- 
gram. 

The largest and most important nu 
clear-powered surface ship so far au 


thorized for construction is the attack 


aircraft carrier which will be 
built by the Newport News Ship 
building and Drydock Com 


The unrefueled cruising 


pany. § 
radius of this ship for all practi 
infinitely 


cal purposes will be 


greater than that for a conventional 
carrier. It will be capable of maintain 
ing high speeds for days on end. 


The 


ship to be authorized was included in 


first nuclear-powered surface 
the 1957 building program. This is a 
guided-missile cruiser, the Lone Beacn, 
keel was laid in 


Mass. The Navy's 


guided-missile ship, she will have an 


whose December at 


Quincy, first all- 
entirely new and much more powerful 


similar to that on the nuclear 
She 


guided-missile launchers forward and 


radar, 
carrier. will carry two Terrier 
a Talos missile launcher aft and will 
have no guns except the saluting bat 
tery. 

We are also designing a nuclear 
power plant for another type of ship 
which will be very important to us in 
antisubmarine warfare. This ship, which 
we term a frigate, is midway in size 
between a destroyer and a cruiser. We 
hope to be able to start construction of 
this frigate in the near future. She will 
be equipped with missiles and antisub- 
marine-warfare weapons to protect our 
naval task forces against air and sub- 
marine attack. 

Let us now look at the Navy’s 
guided-missile program. Be- 
cause of the mutiple missions 
of the Navy and its versatility 
to accomplish its many tasks, 
we must be in the missile business 
across the board, so to speak. That is, 
we have requirements for missiles in 
all four major categories—surface-to- 
air, air-to-air, air-to-surface, and surface- 
to-surface. All the missile projects nec- 


essary to meet these requirements are 








on schedule and in most cases are ex 


ceeding expectations In performance, 
Now, however, I want to tell you 
what we actually have in the fleet 
what we have operational and available 
now for use by ships, submarines, and 
aircraft squadrons. We have missiles 
which are being prepared, checked out, 


and fired by our own Navy crews with 


out technical civilian assistance. 


The 


Navy has two operational anti 


aircraft missiles. First 1s the 


Terrier, a missile which is about 
fifteen feet long, exclusive of its 


booster, and weighs several 


thousand pounds. The Navy 


now has three operational ships 
equipped to fire the Terrier missiles 


These are the cruisers Boston and 


CANBERRA, and the destroyer GyaTT 


Our next antiaircraft missile is the 


Talos which is a long-range, surface 


to-air guided weapon with speed and 


altitude capabilities needed to cope 


with the present and projected threat 
and missiles. Talos uses 


from aircralt 


high-explosive or nuclear warheads 


and can be employed against enemy 


ships and shore-bombardment targets 
as well as against high-performance air 
The 


converted to launch Talos, the GALves 


craft and missiles. first cruiser 
ron, will join the fleet this year. 

We also are developing the Tartar 
missile which will be small enough 
to go into destroyers and the secondary 
batteries of large ships, yet have more 


performance than the original Terrier. 


have 


and 


(v8 Navy fighter squadrons 
two missiles—Sidewinder 


Sparrow. Already we have aircraft 
fighter squadrons equipped with each 
of these missiles deployed in each fleet. 
These are not paper squadrons—they 
are in operation aboard ovr carriers 
ready for action. 

Sparrow I has been in the fleet for 
over a year. It is powered by a solid 
propellant rocket motor and is small 
enough to be carried by fighter and 
attack airplanes. With a speed of over 
1,500 knots, it has proved by test its 
ability to intercept and destroy targets 
even under extreme evasive action. 

Our second air-to-air missile which 
is now operational and is on board 
at sea is the Sidewinder. 


fleet units 
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This Mussiic provides the fleet with a 


rugged, relatively inexpensive weapon 
capable of operating against high-per 


The 


and 


formance aircratt. Sidewinder is 


extremely accurate can destroy 
enemy fighters or bombers from sea 
level to altitudes of over 50,000 feet. 

In the surface-to-surface category, the 
Navy can make a particularly signif 
cant contribution to our total defensive 
The 
itself 


military readiness. surface-to-sur 


face missile lends either to sur 
face ship or submarine employment. It 


is the submarine employment, how- 
ever, which bids fair to pay the great 


This 


fact that, with essentially 


est dividends. stems from the 
no support- 
ing forces, guided-missile submarines, 
either singly or in groups, can operate 
in the face of strong defenses in widely 


dispersed areas. 


TINHE surface-to-surface missile, Regu 
™ lus I, which resembles a sweptwing 
fighter about thirty feet long, was de 
veloped by Chance Vought Aircraft, 
Inc., under the sponsorship of the Navy 
and was designed for launching from 
submarines, surface ships, and shore 
this weapon will be 


bases. Tactically, 


used against appropriate land targets 
and in amphibious warfare by the Ma 
rine Corps and the Navy. Its payload 
is an atomic weapon, and, at present, 
carriers, cruisers, and submarines can 
be deployed with this operational mis 
sile. 

An advanced successor is the Regulus 
II which is a 1,000-mile-plus-range mis 
sile with speeds in excess of Mach 
2. The Regulus II is destined to go 
aboard submarines such as the Navy’s 
first nuclear-powered missile subma 
rine, the U.S.S. Hatigut, now under 
construction, and to fit into the present 
weapon systems concept, 

In the air-to-surface field, the Navy 
has Petrel and Bullpup. The Petrel is 
24 feet long, with a wing span of 13 
feet, and weighs 3,800 pounds, It is 
powered by a turbojet engine and uses 
radar homing for guidance. Although 
presently operational within the fleet, 
it has been phased out of production. 
The missile was developed under tech- 
nical direction of the Navy Bureau of 
Ordnance by the National Bureau of 


Standards and produced by the Guided 
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‘ . , 

We must maintain the capa 
bility to carry out certain basi 
tasks. There is no 


) 
stion of relative priority 


military 
gue 
1 


we have to do them ali, and 


do them all adequately 





Missiles Division, Fairchild Engine and 
\irplane Corporation. 
Bullpup is an air-to-surface tactical 


designed 


N ivy 


based Marine aircraft. It is 11 feet long, 


guided mussile for use by 


carrier based aircralt and shore 
pounds, is powered by a 
rocket, 

Martin 
] 


lando (Fla.) division. Bullpup is rela 


weighs 540 
solid-propellant and is being 
built bv the Company's Or 


tively highly accurate, and 


The 


comparatively 


ine x pe nsive, 


simple in design. missile is for 


use against small tar 


rets—pillboxes, tanks, truck convoys, 


bridges, railroad tracks, and marshal 
ing vards 

The large submarine-building pro 
gram of the Soviets makes antisubma 
rine warfare of prime importance to 


our Navy. For this reason nearly every 


ship of the new Navy will contribute, 


indircetly, to our antisub 


power. In this field 


directly o1 


marine our inte 


grated teams of surface, submarine, 


and air units are being equipped with 


modern and effective weapon systems, 


and we expect continued improve 
ments. 


Our submarines are exceptionally 
well equipped for antisubmarine work, 
which is now their primary task. Our 
nuclear submarines increase our anti 
being 


attack 


submarine warfare capability by 
able to go deep, stay deep, and 
quickly. 

Our aircraft have always been essen 
tial parts of our antisubmarine war 
fare team. Airborne detection equip 
ment and new weapons, including the 
atomic depth charge, will add immeas 


urably to their effectiveness. 


JE are now pursuing with all pos- 
sible speed and at highest priority 

the development of an _ intermediate- 
range ballistic missile whose configura- 
tion meets our unique requirements. 
The official designation of this missile is 


Polaris. As one of the earlier steps, in 





December 1956 we commussioned the 


U.S.S. Compass Istanp, which can be 


considered the forerunner of a fleet 
of nuclear-powered, ballistix issile 
launching vessels, both submarine and 


surface types. Specifically, the mission 
of this ship is to test the equipment we 
have developed for precise midocean 
navigation. 
I realize that the re may be questions 
resulting from Mr. Wilson's “roles and 
missions” memorandum of last No 
vember with respect to guided missiles 
This 


riiv to the roles ot the Army and Air 


memoranaum applied prima 


Force. For the Navy it simply restate 
j j 


the policy that development and opera 

] pl nt f si inh 1 inter 
tional employment ol up-Dased inter 
mediate-range ballistic missiles would 
be the sole responsibility of the Navy 
r YHE Navy considers that this inter 

hall of 

mediate-range Dallistic mussiie, the 
Polaris, will make a perfect marriage 
with the nuclear-powered missile sub 
marine. Armed with the Polaris mis 
sile, the mnuclear-powered submarine 
will become a powerlul iong-range 
underwater weapon. It will be large 


maintain, and hire in 


termediate-range ballistic missiles and 


be able to 


enough to store, 


it will move anywhere in 


any ocean at any time, completely sub 
merged, firing its missiles while below 
the surface of the sea. 

Submarines so equipped can be d 
persed over literally millions of square 
ocean enemy's 


miles of ringing an 


homeland. The problem of locating 
and destroving such an underseas fleet 
would be tremendous. Search radar 
would be helpless against it. 

In concluding, I would like to point 
out that each service has an indispet 
sable, specialized part to play in the 


No 


service can perform successfully with 


future—in peace or war. single 
out the help of the others. The mili 
tary power of this Nation rests in the 
balanced effort of all its services, Army, 


Navy, and 


contributing its best in its own field, 


Air Force, Marines—each 


each supporting the others in theirs 


Nore. —These remarks 


were presented at the annual meeting 
A.O.A. New York 


City, December 32, 


Epiror’s 


of the Council, 


1957. 
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Ihe Bomarce surface-to-air interceptor, left, is shown taking off from the Air Force Missile Test Center, Fla. It has a 
liquid-fuel rocket booster and two ramjet engines, giving it a speed of Mach 2.5. The Atlas intercontinental ballistic mis- 
sile. right, uses liquid fuel and has a range of over 5,000 miles with command and inertial guidance Air Force photos 
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Mobility Is a Mus 


Our Army must have both aircraft and ground transport to travel swiftl 


Ma}. Gen. John P. Daley 





66 NTRATEGY,” savs Webster. “is Mobilitv in the Army has three 











the science and art of employ General Daley is Director of jor aspects: (1) air transportal 
ing tl irmed strength ot a Special Weapons, Office, Chief 2) gre 1 mv al ya 
| of Research and Development 
belligerent to secure the objects ot a fr t To acl e tru i ¢ 
a ‘ i United S Ir? Wash ; 
war. It is extremely doubttul if any ngton, D. C. know that evervthing must move by 
nation can gain the objects of a con wil s, tracks, or by air. Manv vehicle 
flict by a total war which amounts to a t be «¢ vim y inland 
near-total catastrophe. We in the Army Because of the new dimensions o s. M 
believe that in limited war hard-hit time and space ung ( wide ore r t r 
ung, mobile vround forces can make dispersed ts operating <« I irg r tra porta \n exa e of « 
a material contribution to winning the reas, W know that we lust improve florts alos g this i the M Vir 
objective of u war. In other words, our ability to com l ite. Commu! u rtable 9 ! . propelled gun 
we teel that mobile, hard-hitting Army cations equl t m the tur neld 1 Scor 
torces are truly strategic torces i ible t 
We are conscious of the revolution tne ( ( ) IX ‘ i t } r 
in wartare that has o« rred dt to the i Ove ( tne ense against Da 
mating of the nuclear warhead with tre obile s. We eloping the N 
the guided m e. It affects our thi r r sv ste t ‘ tine 
ing tact ) organi ( gy d Stat v t al I 
equipment. On the one nu . r é + ballis es 
clear warhead and _ the guided LISSI1« imming i i ca te \\ i sult 
wive us Vast increases in Our hitting maintain j eclopment ne ssile 
power. On the other hand, they put a Firepower require! nts ire quite ( ponents of ha sstle alr y 
premium on our mobility and on our clear. We need obile weapons that have been constructed and tested . 
ability to communicate over extended can be transported easily and ai ickly completely conhdent§ that i ie! 
distances. M ite rielwise, then, Wwe have by st riace OF alr transport and ce ¢1 ivainst the IMCBNI " c develo 
three requirements mproved mobil ploved against close and distant targets As we | to t ture wv re 
itv, better communications, and flexible with speed, certainty, and precision deeply impress vith the challenge 
hrepower. We need ranve to meet the width and tre Army tact toda We k ow that 
depth ot the battletield We need we must hay tne 1 winat to re 
— VED mobility is a must. We quickly responsive weapons capable of ize and fully understand the tasks that 
must be able to move rapidly over delivering a punch appropriate to the face us in providing our Nation with 
all types of terrain and not be restricted target. the weapons systems and equipment it 
to road nets or by obstacles. Obviously, There is one footnote I want to add — requires. It is through these weap: 
if we are to have the mobility we re to what I have said about matériel. The emploved by a modern and m« e 
quire tor future wars, we cannot con more complicated the weapon becomes, Army, that the Nation will find the 


fine ourselves to surface transportation the more important is the person who _ flexible instruments of military power 


regardless of how efficient our ground employs it, who services it, and who to serve the needs of our country 

vehicles are. Air vehicles capable of keeps it in operation Our objective is to provide the United 
operating in the battle environment of The soldier of the future must be States with a hard-hitting, fast-m« y 
the combat soldier are playing an in- well trained. We must provide him Missile Age Army capable of applying 


creasing part in achieving the mobility the ability to fight, to survive, and to _ the right amount of power at the right 


the Army requires. win on the battlefield of the future. time and at the right place 
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‘Tactical Air Power 


The philosophy of our tactical weapons system has been to employ 


the proper means to achieve the maximum results with the least 


number of sortes and with a minimum loss of personnel and tim 


OR the past several years I have 

been deeply concerned with the 

part that tactical aviation plays 

in limited warfare. After having fought 

in one and been an on-the-scene ob 

server at two more, I am no stranger to 
such war. 

This 


war impressed me with the skill of the 


close association with limited 

Communists in exploiting political and 

psychological factors to their advantage 
either independently or in conjunc 

tion with their military efforts. 

United Na 


air effort in Korea I had the un 


As commander of the 
tions’ 
pleasant experience of abiding with 
political restraints on one hand and 
attempting, at the same time, to pur- 
sue a military air campaign to an ef 
fective and honorable victory. I was 
restrained from attacking the Commu 
nist air bases and logistical establish 
ments in Manchuria. The Reds were 
close to defeat upon initiation of armi 
stice talks, yet they drew those talks 
out interminably when the UN naively 
let up on ground-force pressure to save 
lives, and they ultimately contrived 
through propaganda to create the im- 
pression that they had almost defeated 


the UN. 


N short, we were poorly prepared 

militarily, politically, and psycho 
logically for such a conflict. 

In Indochina, and this time in the 
capacity of a firsthand observer, I was 


spectator to the rather futile and in 
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VW eyianad Com- 
Tactical Air 
mand, Langley Air 


Base, Va. 


General 
Com- 


Fors e 


mander, 





effective efforts to stem the Red’s ac- 


quistion of French colonial territory. 


[The outcome of this conflict was in 
fluenced much more by racial, psycho- 
logical, and political implications than 
by military effort. 

It is imperative that we, as a nation, 
are never again placed in the untenable 
position we occupied in Korea. 

In retrospect it may be found that 
this situation developed largely because 
military 


_ our reduced 


‘= force structure after 
*~ World War II was nec- 
toward 


essarily aimed 


- deterring the Commu- 
and - <= nists from engaging in 
general, all-out war. 
efforts and 


Therefore our defense 


monies were directly largely into the 
creation of such a deterrent force. This 
was rightly so, and our strategic forces 
with their nuclear capability were sig 
nally successful in providing such a 
deterrence. 

However, thus deterred from gen 
eral war, but still pursuing their his 
toric mission of violence and deceit, 
the Communists continued their offen 
sive in less conspicuous areas. It has 
long been obvious that the Commu 


nists prefer to exert their expansionis- 


tic efforts through political, economic, 
and psychological methods, using the 
threat of force, when necessary, as black- 
mail against smaller countries. 

fail, or do not 


If these methods 


meet the Communists’ time schedule, 
they are willing to use force, providing 
involve the 


that force does not overtly 


U.S.S.R. They are, however, perfectly 

willing to take the risk of having bombs 

fall on satellite countries. 

kK YLLOWING this policy they struck 
in Korea; 


the Ir 


rebuffed there, they re 


doubled offensive in Indochina. 

In pursuing their objective of world 
domination the Soviet leaders have his 
torically considered the risks involved 
in each step in relation to the potential 
advantage to be gained 

From this we may conclude that 
whenever they had prior knowledge of 
our will and ability to impose a pen 
alty that would be disproportionate to 
their gain, they have been constrained 
from provoking our response. Because 
ne such penalizing capability existed, 
they chose overt military action in 
Korea and Indochina and achieved in 
the latter case what amounted to a 
major victory. 

They gained great stature in the 
eyes of a large portion of the world’s 
peoples who feel that it was the United 
Nations that sued for peace in Korea 
and that France was soundly defeated 
in Indochina. 


On the other side of the ledger, how 
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ever, the Communists did 


in Korea. Their 
world conquest was dis 


they did 


not achie ve 
their original objective 
timetable for 


rupted. However, learn some 


lessons trom Korea. Chiet among these 


is the tact that they cannot start a suc 


cessful limited war in an area where 


the United States already has deployed 


tactical air forces, as well as ground 


naval forces, ready to intervene 


and 
Therefore, we can expect them to pront 


by this lesson and concentrate on the 


more remote areas ol the world for 


future operations. 

It is logical to assume that the Com 
munists’ taste of success in Korea, Inde 
china, and Malaya will now affect a 
much broader area. 


With the 


1) 


northern portion, of Indo 


“ ithin the 


= 


china consolidated 


satellite Thailand, Burma, 


Pakistan, Indonesia, the Philip- 


pines, and even Australia 


mediately 


cern 2 
mi 
s 


Incident request of 


some of these coun 


the yo\ 


tries | \ uSL pal a return visit to 


the Far examine at first hand 


the potentially explosive situation that 


now eXISts,. 


Even more Significant and still fur- 


ther removed trom the key points ol 


air power is the oil-rich morsel of the 


Middle East, 


evidence f the Communists 


where every day we sec 


further 


intentions. I cite the Syrian situation 


as an eXal t these intentions. 


Qt major importance to us as a na 


tion, however, is the fact that these 


previous aggressions, coupled with con 


stant pressure pro l the part ( 


the Reds, ind unmistak 
ol the 


nmunists, my 


sinister 
nature 


intentions. irned our lesson well! 


possible structure 


} 
and strategy of a future limited war, 


grave consideration must be given to 


experience gained in past dealings with 


this type of conflict 


While 


certainly not be 


W ill 
Korea, 


Indochina, or the Suez, we may expect 


the next incident most 


exactly LiKe 


some common characteristics of the set 


pattern to emerge. For example, re 


gardless of whether we of the military 
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like it or 


1 
tary obyecuy 


} 


fluence on th 


ireas which 


to establish as 

true 1 the Korear 
, , 

may be equally U 


the same token, re 


pioyment ot yi 
} 


sibly ix 
It 


offers the 


lor the successftu 


tunity 


tary operavions could 


Strategists 


denied the 
siderations 


Sanctu 


| think 


that we wil forced liv ith 3 limited war 


any tuture lited-war situation munists mig 
principle inprepared 


meet this sanctuary and stl 
ictory 1n nd with 


peravional 


that the Chinese 


brought into the 
Soviet Union wit! 
tériel support. The m prized por 
tion of this prestige 

$1Ze, mpendin 


nsion oO 


Air Force. 


part 


war 


wou tril < alu iS all deterrent capal 


held mpl n pu } ‘ war medium 
weapons systel 
; 


ble not to el 


the sole purpose of redeplovit 


survive an all ittack. iceless 


We must 


cally 


, , | 
learn to evaluate realist! 


, 
these inherent operational weak I say this 


nesses as they appear in the Red strat ad 


ivantage. 


egy and exploit them to our a advantage of 


There are other primary hirst blow in 


realigned 


conc epts 


that need to be and success asset ol 


example, we are 


fully developed. For 





such 


panding 


asset 


ar under such conditions. 


ctates that the 


initiative 


sury rise, 18 not 


or thrown away through the medium 
of limited war. 
There is no doubt that many prob 


lems have in the past, and will con 
tinue in the tuture, to confront us in 
the area of limited war. For example, 
in contradistinction to our general-war 
posture, where we know our primary 
potential enemy, we cannot forecast ac 
curately in advance where the limited 
war may take place—or even who the 
enemy will be. Therefore, planning has 
been most complicated and difficult. 

However, within the United States 
Air Force we do have, at the present 
time, forces in being—equipped, 
trained, and ready to meet the peculiar 
requirements ol limited war, wherever 
and whenever it comes. 

Should the necessity be thrust upon 
us, the Strategic Air Command is pre 
pared to participate in local-war situa 
tions from general-war positions to an 
extent not appreciably affecting SAC’s 
general-war posture. 


Within the Tactical Au 


United States we have combat 


Command 
in the 
units especially designed to perform the 
variety of air tasks to be expected in 


a limited war. These units are backed 


up with air refueling tankers and trans 
special 


ports to provide the required 


mobility and support demanded by 


limited war 


forces trained in 


1 hog TICAL au 
these same techniques and deployed 
overseas can participate in limited wars 


if the theater commander's area is al 


fected. However, the movements ot 


theater forces away from their primary 
area of concern could affect the general 


they present 


war deterrent posture 


therefore such movements should not 


take place if they can be avoided. 


Tactical forces in the U. S., on the 


other hand, are available for immedi 


ate deployment to limited-war areas 
without seriously affecting the general 


NATO or 


SEATO areas. Nor does their use un 


war posture in either the 
favorably detract from our general-war 
deterrent posture. 

Earlier I mentioned a new concept 
of employing our forces in a limited 
war strategy. Such a concept has been 
developed within my command during 


the past two years. 
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The force which embodies this con 


cept is unique in a number of ways. 
It is known as a “Composite Air Strike 
Force” and may be tailored in composi 
tion, size, and capability to meet the 
specific needs generated by a limited 
war. 


It is indeed a flexible total weapons 


system and may employ under varying 


= 
SS 
= 


conditions the com 


plete weaponry spec 
trum from propaganda 
leaflets to atomic weap 
ons. 

Let me explain the 
mechanics of this Composite Air Strike 
Force and evaluate its capabilities in 
the light of my previous discussion. 

First, its command element, estab 
lished for the purpose of deploying 
and controlling this force, is the Nine 
teenth Air Force. It is a small, stream 
lined, and highly mobile headquarters 
with integral communications and con 
trol elements. In addition to the strictly 


air end of their ability, they possess the 





‘The 


caliy considered 


Soviet leaders 


in each step in reta 
the potentiai advan 

ainea When 
they had prior knot j 
they fad {| ) 10W'led ge 
“ur wii and abiiity to im 
a penalty that wouid Oe 


oportionate to their gain 


they have been constrained 


from prot oking our response. 

“Because no such penalizing 
capability existed, they chose 
overt military action in Korea 
and Indochina and achieved in 
the latter case what amounted 
loa 


major vic for, 

“They gained great stature 
in the eyes of a large portion 
of the peoples 
feel it was the United Vations 
that sued for peace € in Korea 
and that France was 
defeated in Indochina. 


world’s who 


soundly 


did learn 

Kore a. 
Chief among these is the fact 
that they cannot start a suc- 
cessful limited war in an area 
where the United States al- 
ready has deployed tactical air 
forces, as well as ground and 
naval ready to 
vene.” 


“The Communists 


some lessons from 


forces, inter- 





experience and know-how of working 
with surtace forces in combat situations. 


Nineteenth Air Force headquarters 


conducts, on a continuing basis, timely 


studies of all areas of the world in 


possible limited conflict might 


which 


be forced upon members of the 


tree-world alliance. They examine the 
availability of airfields, POL and other 
logistics and support from indigenous 
forces in the different areas. Based on 
the facts developed, contingency plans 
are prepared for possible areas of con 
flict. 


Secondly, in terms of combat units 


for use in the force composition, there 


are Century series supersonic fighters 


and fighter-bombers—the workhorses 


of limited war. Also available are tacti 


cal bombers and _ reconnaissance-type 


aircratt. 
These units maintain an alert status 
consistent with our current deployment 


needs which require the packaged 


] 


force to be in place and ready for ac 


tion in any area ot the Wor d no later 


than four days Irom time of notinca 


tion. 
Our tanker units make it possible for 


these tactical aircraft to reach distant 


areas without landing or with mini 


mum stops enroute. Troop~ irrier alr 


are utilized to move our 20-dav 


‘ ; 
Kits and e 


operational supply 


support nel. For after 


perso! 


in an operational area we 


oe 
capable of sustained 30-day operations 


1r us to move these forces 


quickly they must necessarily remain 


' 1] 
small. 


relatively However, the tremen 


dous increase in weaponry makes them 

highly capable of performing the task 

at hand. 
Weapons 


wide range of yields available through 


available to us cover a 


fission and fusion processes. However 


planned use would not be as 


their 


weapons of mass destruction but for 


the selective and efficient elimination of 


The 


WwW eapons sys 


purely military targets. inherent 


accuracy of our tactical 


tem lends itself admirably to this con 
cept of utilization. 

Our philosophy has been one of em 
ploying our weaponry so as to achieve 
results with a 


maximum minimum 


number of sorties dispatched and at 
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ne to achieve decisive re 


sults with less loss of life and ume than 


is inherent in the large-scale employ 


ment of convents 


in Korea. 


nal apons such as 


N o to preserve the flexibility 
and mobility of the Nineteenth Air 
Force, the combat portions of the Com 
posite Air Strike Force—the actual 
tactical units themselves—are normally 


assigned to and administered by the 


Ninth and Eighteenth Air Forces. The 
complete packaged force is only assem 
bled in one of two conditions— ther 


to exercise or to fight. 
To date we have taced only the ex 
ercise portion of our task. We remain 
| when needed, to fulfill the re 

f our job! 

ccessful and expeditious move 
nv size torce to the more 
as ot the globe pre sents quite 
nuity. After our 
i 


ment were outline 


At the same 


Was del 
participation 


prised of the neteenth 


ymand element, a squad 


hghters, a squadron ol 
bers, some tactical bombers, 
"1 


1 } 
reconnalssance all Dac ked up by 


crial tankers and troop-carrier aircraft. 


y is interesting to note that the tacti 


| bombers deployed nonstop trom 


Ca 


} 


S. bases to Cli Field in the Philip 

a distance of some %,o« | 
ina total elapsed time trom departure 
to landing of 17 hours. 

I should like to emphasize here that 
these were not stripped-down, spec 
ially modified versions of our basic air 
craft. They were fully equipped, regu 


ready to fight when they got there! 
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lar combat aircraft—and they were 


liveries 


and returned. 


A flight of F-100 Super Sabres, important weapons of the Tactical Air 


¥ 
- 


ommua 





The Navy in Limited War 


While ready and able to deter or defeat local aggression, our sea 


forces also have the ships, aircraft, and weapons to deter an all- 


out conflict or to deal devastating blows should the shooting start 


HE two central strategic tacts ot 
the post World War Il era are: 


First; the development of nu 
clear weapons together with the means 


for their delivery and, secondly, the 


loss of the old international power bal 


ances and the emergence, in place of 
multiple balance, of the dual power di 
know—the free-world 


VISION We now 


bloc versus the Communist dictator- 
ships. 

I need not belabor the fact that the 
Communist objective is world domina 


Chey 


times. 


tion. themselves have stated it 


many Their continuous prob 
ings toward that end have established 
the condition of world tension as the 
normal rather than the abnormal. 

In the context of these strategic facts 
ind the assigned mission of the Navy 
we seek to provide the United States 
ind the free world with the most effec 
tive military detense possible WwW ithin our 
means. We | 


must deter all-out 
wal 


nuclear and we must re 


tain the flexibility necessary to 
react to the minor challenges 
with something less than ther- 
monuclear attack. 
The 


gain and maintain general sea suprem 


Navy's primary mission is to 
l i luding 
acy and local sea superiority, including 


the air above and the water under 
neath. Specifically, we are to: (1) Ex 
ploit the sea to defeat the enemy—a 
very broad mission which will require 
the use of many elements; (2) deny the 


use of sea lanes to the enemy; and (3) 
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ensure the unhampered utilization of 


the sea lanes by our own and allied 
shipping. 

The importance of our role in war 
of denying the sea to the enemy and 
exploiting the sea to achieve his deteat 
is obvious. The importance of our rdle 
in keeping the sea lanes open may not 
be so well understood. 

The free world is a maritime coali- 
tion largely dependent on the sea for 
This 
is true in peace, war, and limited war. 

The 


not” nation in many ways. To 


mutual support and prosperity. 


United States is itself a “have 


meet 
our needs we import great quantities 

) 
of basic raw materials. For example, 


ninety-hve per cent of our require 


ments for chrome and tin are 1m pr rted, 


and the list of other vital com 


j modities shipped is most im- 
pressive. 


The 


transocean 


normal United States 


transport require 
and we might 


lim 


ments are large, 

expect the logistic burdens of any 
ited action to be an addition to these. 
Last year, over 250 billion ton-miles 
of cargo were carried. Ships carried 
99.13 per cent of the military tonnage 
and 99.66 per cent of the commercial 
tonnage, the remainder being carried 
excellent eco 


by airlift. There is an 


nomic reason for this disparity in favor 


ot sealift—ton-mile for ton-mile the costs 


are about one-tortieth those of airlift. 


There can be no substitute for the 
speedy airlift delivery of critical cargo 
and personnel, but where massive ton 
nages are required, no substitute tor 


We will be de 


pendent upon sealift for the main mili 


sealift is yet in sight. 


movement for the fore 


Nothing in 


alteration to 


tary overseas 


seeable future. prospect 


promises signincant this 


fact. The implication here for limited 


war is obvious. We must keep the sea 
lanes open in order to mount our large 
organized forces and for massive move 


ment. 


fi MR this purpose sealift is not slow 
Remember, if you will, those trying 


days in the summer of 1950. The stra 


tegic plum in Korea was Pusan, the 


best and southernmost port on the 


peninsula. The situation literally be 


came a race between United States sea 
power and the land power of the North 
Korean Army for this vital port. 
[Through sea power, Marine and Army 
United 


units based as far away as the 


States proved to be closer to Pusan 
North 
the banks of the 
the North. 


Let us now 


Korean army on 


Hann 200 miles to 


than was the 


tools of sea 
Attack 


mobile, 


( onsider the 
with the 
This 


powerful sea_ base, together 


power, beginning 
Carrier Striking Force. 
with its 
screening ships and combat aircraft, is 


the one versatile element that can op- 


ORDNANCE 











erate In support ol all the main tasks lor rom a position outside ( te 











of the Navy. “As a nation we have no al tive radius ot enemy high-volume 
The rapid advance in nuclear wat ternative but to maintain the ground fire. It provid ufficient 
fare capabilities of the Attack Carrier oa ae See acy to destroy small targets wv 
primary element of 
Striking Force has thrust it into the ; ; . S excessive sorties and without ex; 
. this deterrent must 0€ a ipa 
role of an element in our national nu bility for rapid and certain ture of large quantities of be i 
clear deterrent pe tential. In many areas retaliation which no enemy rockets on eacl target, Bu pu] ex 
of the world our naval striking forces can persuade himselj that he pected to provide light attack aircraft 
can supplement and augment the nu renee ceed di se ar aa. with a significantly greater attach 
; : his dejenses orl urprise at i - 
clear capabilities of the Strategic Air inal aut dant dimaaned it aleaile bility against pillbox tank ridge 
Command In certain theaters they retaliation. ind similar target Chis incre 
could place bombs on targets several rectiveness s due primal! tX 
hours before other forces could execute greatly increased accuracy with whicl 
a strike mission. We ar ilso interested in multiple the warhead i e delivered on the 
It has been the Navy's aim to de carriage of atomic Weapons on our at target. 
velop mobile, versatile carrier striking tack aircraft and delivery by air-to-sur We are convinced the Bull; 
torces employ ng precision delivery of face missiles as well as surtace-to-sur step in the right direction. Howeve 
a full family of weapons. Inevitably, — tace missiles. Needless to say, we do this is an area in which the Navy car 
we have developed a strong capability not have all that we would like to have still use lots of help—highly accurat 
in the use of nuclear weapons, but we in this held, and further development efttective, all-weather, aur-t« 
are retaining our precise delivery sys is a must. weapons 
tems. The N ivy has, therefore. a dua While nuci€ar weapons I ! he con 
capability both as a nuclear deterrent sidered of first importance, ne erthe | MIGHT also mention that the Na 
force and as a effective rorce ror less mutual torbearance 1n usu a them has ( rhauled ts ( enti 
countering local or limited aggression. is a viable 1 ethod of limiting war and, bombs and rockets since World War II 
In order that there will be no mis n fact, one that has existed every ind has developed a new fa \ 
take in my meaning with regard to the irmed conflict since World War IT. We treamlined bombs and new rove 
full family of weapons,” I mean _ cannot discount the importance of rockets such as the folding-fin Z 
thermonuclear-sized weapons, small [NT weapons. these weapons are not going t 
atomic weapons, and TNT weapons; Carrier air warfare in the past has _ the fleet in the quantity we w 
and I mean bombs, rockets, missiles, developed the art of attack with TNT to see them or as soon as we Ww 
and guns. All are necessary for defens¢ weapons to a high degree of eflective have had the if we had an unlimit 
in the strategic situation in which we ness. We are retaining this capability. budget. 
find ourselves. It is futile to argue F, Dt 3 Che important char This practically universal complaint 
that certain weapons can never be used id ® SA acteristics of a nonnu limited budget,” brings me to another 
or will never be used, as some have ar : | ur ittack §=can problem area in which the Navy ec 
gued in the case of atomic weapons in ul ) Higl help. I can’t \ ire be i 
limited war. rat ) proper out ¢ business be se We « t go. 
As a practical matter we must have on selection, (3) of business; but we are be £ 
them available and ready to use in the or ( nents into difhiculti Li budge if 
same manner and for the same reason mecessary for each target, and (4) a mean level forces in an era of ris 
that our larger weapons are maintained curacy in delivery costs. We need accurate, reliable, eff 
in a ready status. The enemy must be The first three characteristics men cient modern weapons: but we car 
offered no choice of action that we are tioned are operational problems, and it ifford, and the country cannot afford 
not prepared to counter. is up to us to maintain a high state of to pay for any unnecessary f1 ( 
efficiency in each. The latter naracter manutacturing inemiciencies It 
PEGARDING atomic weapons, the istic, accuracy, is a somewhat different to everyone concerned—scientist 
Navy’s needs run from the largest story. It is one of the most important — signers, engineet nd productior 
sizes compatible with carrier aircraft to features of the TNT air we pon sys to take this problem to heart. We 
the smallest tactical sizes. Above all we tem and one in which we never have 1ust hold costs to the mu 
ire interested in versatility and variety been truly satished. We are trying t It will do us little good to have the 
in our delivery techniques. We want to help ourselves in this respect and are finest weapons if we cannot have 
be able, as the situation may require, now testing the Bullpup—a nonnuclear enough of the to do the job. We car 
to penetrate at high altitude or low al air-to-surface guided missile wind up with the second-best poker 
titude and in either case to find, iden The Bullpup was conceived as a re hand this way as well as through ha 
tify, and attack with accuracy any tar sult of Korean war experience. Its ing second-best weapons 
get that may be assigned or be of naval characteristics allow it to be launched Before discussing antisubmar war 
interest. with considerable maneuvering free fare I want to cover briefly our con 
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} 
In altack 


be using the majority 


weapons I have mentioned. 


] 


The attack problem has _ become 


more difhcult ot solution, and n 


will one attack tvpe suthce tor 


longer 
all situations. On our carriers we have 
two attack aircratt types. Heavy attack 
aircratt can carry large weapons and 
penetrate to distant targets. They carry 
the Navy's primary nuclear punch to 
day. They also will deliver nonnuclear 
weapons and can be used tor this pur 
pose if necessary. 

The second type is the light attack 
Such 


small so that large numbers can 


aircratt. aircraft are relatively 


be spotted on our carriers. They 
are shorter-ranged than the 


heavy attack aircraft but in 


most other respects are more 


versatile. The light attack air 


cratt are equipped to carry all o 


to-surface weapons except the larger 


nuclear weapons. The burden of close 
air support, interdiction, and other lim 
ited-war missions will be carried 
these aircratt. 


add 


substitute In Sl 


largely by 


Let me here that there is no 


ght for the versatility of 


the small piloted aircraft because there 


substitute for the trained man on 


is m 
the spot using his eyes and his judg 


and 


ment to select the proper target 
hit with precision. To date no one has 
ce nceived ol 
For 


many 


a missile which can think 
or improvise man. 


[ like a 

| ll 

years to come the guided missile will 
be in a complementary rather than a 


supplanting role. 


& also must be remembered that the 
] 
lar 


2 ! 
ge surtace-to-surtace mussiles are 


Navy 


has no intention ot being mousetrapped 


nuclear-war weapons, and the 


into relying entirely on any weapons 
systems that restrict it to being able to 
fight only one kind of war. Missiles do 
some things far better and under some 
circumstances are the only means, but 
they are limited in versatility, and to 
eliminate the human being with his 
ability to exercise judgment on the spot 
would be to build in a rigidity that 


leave us 


would vulnerable in many 
areas. 
One of our most serious problems is 


antisubmarine warfare. The current es 


804 


timate ot the Soviet submarine strength 
is in the vicinity of 500. Their ultimate 


may be as many as subma- 


1,200 


The magnitude of the threat can 


adily be when we realize that 


Hitler had 


the start ot 


seen 
hitty-seven subma 


World War Il. 


this subject in its 


about 
rines at 
I want to 


broadest aspects. Too often the discus- 


treat 


sion of this problem is confined to a 
review of the capabilities of specific 
items of hardware, such as sonar and 
sonobuoys. This tends to contine a sub 
yect such as this to narrow limits which 
hardly do it justice. 


kind of 


ductive 


In any war the most pro 


method of eliminating 
submarines will be to go after 
them at their bases and destroy 
their support facilities. 
Our Attack Carrier Striking 
Forces are really the vanguard 
our antisubmarine forces. At the 
outbreak of war, these forces are as 
signed and scheduled to attack targets 
of naval Primary 


interest. targets of 


naval interest are submarine bases and 

- lites Sines tiaene aue ‘vital 
support facilities. These bases are vital 
to the Soviets should they ever mount 


iny kind 


Even nuclear-powered subma 


of sustained submarine of 
tensive. 
rines require base support for ordnance 


and stores, to say nothing of routine 
maintenance. 


In this respect, submarines are much 


like 


Treat 


airplanes in that they 


require a 


leal of maintenance. The sub- 


marine 1s a complicated piece of ma- 


chinery, and sustained operations away 





“The normal United States 

transocean transport require- 

are large, and we might 

€ x pe ct the logisti burdens oT 

any limited « 
dition to these. 

“Last year over 250 billion 
ton-miles of cargo were car 
Ships carried 99.1} per 
the military 
and 99.66 per cent of the com 


ried. 
cent of tonnage 
mercial tonnage, the remainder 
being carried by airlift. There 
is an excellent economic rea- 
son for this disparity in favor 
ton-mile for ton- 
mile the costs are about one- 
fortieth those of airlift.” 


of sealift 











trom base result in a gradual degrada 


tion of operational eflectiveness. One of 


the by products of sustained operations 
at sea is the fact submarines 
Th Ss, ol 


the task of detecting 


that 


get progressively more noisy. 


course, fac ilitates 


them. 


Modern nuclear weapons have made 


the job of disrupting submarine sup 


port activities much easier. The objec 


tive can be realized in most instances 


in one or two accurate strikes per tar 

get. 
In a limited war where the subma 

rine bases might be in sanctuary we 


I do 


Situation in 


would be in a lot more trouble. 


not feel, however, that a 


which the total strength of the Russian 


undersea fleet is encountered can be de 


tined as limited. Such an all-out effort 


on their part would call for an all-out 
response, and they know it. 
For the sake of discussion one might 


conceive of a situation in which a 


limited number ol submarines were 


a limited war. We still 


tricks. 


encountered in 
have a bagtul of 
| ET’S look tor a moment at what 

4 might well turn out to be the 
Achilles’ | 


the If 


eel of Soviet naval ambitions 


reography. For a country that 


aspires to naval power, they suffer from 


certain built-in handicaps ol physical 


Their 


Int« four 


geography. navy present is 
mayor units ofr 
Northern, Baltic, Black 
\ glance 


show that egress from any of these ma 


broken ul 


fleets—the ca, 


and Pacific. at the map will 


jor areas entails transit through pre 


dictable and well-defined routes 


Black 
In the 


In the case of the Baltic and 


Sea, these are narrow straits. 
North Sea the fleet must pass between 
the North Cape 


again 


and _ the icepack and 


] 


between Greenland and_ the 


United Kingdom. In the Pacific the 
only exit to the open ocean is through 


isk. 


seas re quires 


the Sea of Japan and the sea of Okt 


Exit from either ot these 
passing through island chains. Only 
Peninsula could 


from the Kamchatka 


the Soviets exit directly to the Pacific 
Ocean. 

This limiting geography provides the 
second area in which we plan to fight 
the submarines. In these exits to the 


open ocean we could establish barriers 
i 
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to take a toll of submarines attempting 


ind must be 


W hic h 


di ates 


passage. Barriers should 


backed by hunter-killer forces 


operate wherever intelligence i 


that there may be a submarine concen 


tration. 


Even with the 


depth 


resented by these measures there 


be a few submarines 


through. So we must provide 


protection to our shipping. 
ships and 


require grouping 


them with destrover and 


corts. 

Fighting the submarine in the open 
sea is a difficult job and requires very 
forces. Our capabilities have 


World War 


a lot to learn and 


specialized 


increased markedly since 


II, but we still have 


a long way to go before we can truth 


fully say we are on top of this situa 


tion. Our best advances in antisubma 


rine warfare have been in the ability 


localize and destroy the submarine 


it has been detected. This points 
the Navy 


needs help. We need improved means 


once 


up another area in which 


ot searching large ocean areas [tor sub 


merge d subm irines., 


situation involving a 


NY 


submarine threat will probably re 


limited 
L 


sult in attrition to both sides. Our objec 


tive will be to create an attrition balance 


so unfavorable to the enemy as to make 
further submarine employment unprof 
itable. I might also add that efhcient 
antisubmarine forces in being may be 


led to 


the ounce of prevention nee re- 
strict ill-considered employment of sub 
marines by a potential trouble maker. 


As 


but to maintain the ability to deter ma 


a nation we have no alternative 


jor nuclear war. The primary element 


of this deterrent must be a capability 


for rapid and certain retaliation which 
no enemy can persuade himself that he 
can stop, either by perfecting his de 


fenses or by surprise attac k on our means 


of effective retaliation. An undefeatable 


capacity to counterattack with sufh 


cient forces is our best hope for deter 
But 


ring nuclear war. a force for this 


task does not give us the required mul 


tiple capability 


We also must provide the means of 


y local ag 


deterring or defeating local 'ression. 


To this end we must provide weapons, 
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“The 


nuctear-weapon capaodiuities 


recent demonstration O 


Our preparations for attack and 


era aul-out me 


mon 


Maduiy al 


ind program 


atom weapon Sysieni repr nt 


tionai effort to deveiop 


te These p) 


attention. However 


ymorrotu 
once 
1a es 


nr J 


“ls is 
and military deterrent 
military deterrents 
tion of 
In 
capabilities during 
Vee ting of the 1.0.A. held at 


1957. 


tei 


Buffalo, N. Y 


from a pos 


cal Laboratory 


P 
the 


cember 4 





Ou? 


defense 
impor 


} 


wadHuaodts 


j Csr res 
Ou? IRBM and 


ograms 


its to Communis 
stren rth.” IRA G. Ross, 


the Thirty-ninth 


Waldorf 


enemy 


highlight the challenge of 


of the free worid in any 


We 


tan 
tance. 


4 Our navai 
ly ¢ pabilities 


Ic 


are currently 


today, and the n 


"BM weapon systems will 


receiving maxi! 


ry 
such capaoviiti 
have achieved long-range air or missi 


ae ; 
implies unacceptable hazard to both sides 


time to consider the need for other equally important P it a 


t aggression with emphasis on 


ince political deterrent has little meanin g except 


7 


airector ( OTrneli leron 71 


before the seminar on limited war 
Indu trial Pre paredne 


Vew York City, De 


innual 


{storia 








and techniques of de ring them, 


which will not result ir expansion 


of the limited action into something 


larger and more serious. It goes with 
out saying that our means of meeting 


these two very different requirements 


of deterring nuclear war or combating 


1 


igression must be as economical 


local 
as possible, consistent with effective 
ness, 

For deterring all-out war, the United 
States striking Irces 


must process 


which are powerful, varied in operat- 
ing techniques, and as invulnerable to 
attack as 


must be 


surprise we can 


Our _ torces varied in 


tions, because if we rely on only one 


} 


type we make it possible for the en 


emy to exploit our weaknesses or, at 
least, he may more easily convince him 


self he has solved his defense prob 


] 


lems and in this belief launch the sur 


prise attack. 
| 
lessens 


1 
also 


VARIETY 
the 


of torces 


vulnerability of our national 


single type of 


striking power to anv 
attack. A 


craft and missiles, 


enemy mobile base for air 


for example, will be 
relatively invulnerable to the verv-long- 
range missiles of the 1960-19 


Thus the importance of maintaining 


1 
1s oDVIOUS, 


retaliatory capability at sea 


limited aggression, the 


In opposing 


United States has required and alw 


will armed forces 


possess 


Her 


emphasis must be placed on the al 


require 


very versatile characteristics. 


to get to the scene quickly and t 


ippropriate force, which may be ei 


onventional or atomic weapons 


precision to miulitary targets. Let 


emphasize three words here 


' 
ate torce, precision delive ry, 


not plat 
TNT or 


atom weapons can do the job. 


tary targets. We must 


megaton bombs when 


If we can deliver weapons witl 


cision, we can use the less power 


weapons effectively. If we stick t 


tary targets, using against them sm 


weapons delivered with precision, 


minimize those factors which tend 


enlarge and prolong a war. If we 


we 


to 


ire 


to maintain readiness for both the n 


clear deterrent and for stopping 


iggression, certainly 


good share ( 


put a 


forces which can de 


TE in the Navy 
the future with these though 
mind. We are not so naive as t 
that we can singlehandedly wit 
We do believe that no w ir, me 
what its size or scope, can be won 
out the power and mobility of 


strong, and effective navy 





The Marines Are Ready 


Always faithful to its tradition of being the first to fight. th 


Marine Corps is developing new tactics and equipment for warfare 


in the nuclear age which make it a powerful mobile deterrent force 


Brig. Gen. Richard C. Mangrum, U.S.M.C. 


~T has been my observation that in 


kind of wat 


enough hghting for everybody, and 


any the re 18 usually 


Marines think they have 


some spe 


cite talents for the business. 


So whatever kind of war the future 


may bring—atomic or nonatomic, gen 


eral or limited, large or small, hot or 
of one thing we may be 


The \ 


will be in it right away, first, because 


just Warm 


certain—Marines will be in it. 


they will be needed and, secondly, be 


cause they will be ready. 


1] 


Marines have been shot at in all 


kinds ot wars in the past 182 years, 


and, trom the standpoint of a man who 
is being shot at, the term “limited war” 
is purely 


The had a 


hand in was Korea, and I don’t doubt 


academic . 


last “limited war” we 


but that from the viewpoint of the Re 
public of Korea and of the United Na 
tions’ forces, the term “limited war’ 
has little meaning. 

Korea was a limited war, however, 
because we refrained from destroying, 
as we could have done, the sources of 
enemy strength beyond Korean bor 


ders. And we exercised the restraint 
which kept the Korean war limited 
still had 


when we a monopoly of 


atomic bombs. 
UT the world situation has changed 
since 1950-1953. It has changed be 
cause we no longer have a monopoly 
of atomic bombs. Now that the Sino 


Soviet axis has its own capability for 
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{sststant 


General Mangrum fan! 
for Op 


Deputy Chief of Staff 
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mass destruction, we can expect it to 


take greater calculated risks that lim 


ited objectives can be sought without 


the “broken-backed” war. 


triggering 
, 
mutual threat of massive 


likely 


deve lop, or 


Under the 
destruction it is more than ever 


Korea will 


Vietnam. 


that an ther 


another One may, indeed, 
be fought with unparalleled violence 
including the smaller tactical nuclear 
weapons. Another may be fought un 
der the threat of such weapons, with 
out their actual employment. 

The Marine Corps has believed since 
1945 that this time would come, and 
that the United States must have versa 
tile, highly mobile forces capable of 
dealing with all gradations of incur 
sion and aggression; in short, that we 
dare not leave a hiatus in our opera 
tional capabilities between pious indig 
nation over outrageous Communist be 
havior and delivery of thermonuclear 
weapons. 

Everybody seems to agree, now, that 
a first requirement in modern warfare, 
limited or otherwise, is the ability to 
move out fast to counter aggression or 
bolster the courage of a threatened 
friendly nation. That’s nothing new to 
the Marine Corps. Generations of Ma- 


rines have cultivated a tradition of be 


go in a hurry. Readiness 


ing ready to 


is a function of many things—leader 


ship, training, organization, equlj 
ment, planning, etc.—but, most 


tantly, readiness 1S mind 


Chis 


say it is a habit which comes Irom gen 


takes time to cultivate. I wont 


experience and _ tradition, 


erations oO | 


but I would have to say that that helps 
Bevond this, the Marine Corps’ view 
of requirements for limited war de 


+ 


rives basically trom an immutable tact 


of world geography—three-fourths of 
i t 


the world’s surface is water 
gl 1E great power and influence ot the 

Western world stems from its abi 
ity to use the seas to reach every spot 
on the periphery of those seas. Histori 
cally, every great excursion from cen 
tral Eurasia petered out when it 
reached the sea. Modern sea power will 
be a major factor to keep the Iron 
Curtain from falling around our 
friends who live on the shores of the 
seas. It may, indeed, be the decisive 
tactor. 

Naval forces, with their high degree 


self-sufficiency and 


of mobile logistic 
broad flexibility to apply the right de 
gree of force required by the situation, 
inevitably must be the primary source 
of sustained meaningful help against 
Communist aggression or incursion. 
The Marine Corps’ historic réle and 
present function as a part of those na- 
val forces is to bridge the gap between 


ship and shore against hostile forces. 
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Providing forces to accom 


naing 


plish this naval task is the mission as 


Na 


1 
take 


signed to the Marine (¢ orps by the 


tional Security Act. Rather than 


time to review these provisions of law, 


I believe it wi ve useful to refer to a 


statement made this vear when _ the 


renewal ol 


] louse 


Marine Corps came up tor 


its annual contrac 


of that Committee contains tl 
laration 
Dhe necessit or a 


In our national detense estat 


strong 


Cor 


ment cannot 2 ¢ erempha 

sized The striking power ol 

the operatil forces of the Ma 

rine Corps consists primarily of 

three co ata sions and three 

alr Wings With supporting torces 

These lorces, now eploved 
country iboal I ind i! 1dvance 
bases in the Pac ind Far East, for 
a striking force ediately availab 
and prepared to fight 1n a general war 
i small war. OF i ited Wal Rece 
events ha r ig re ed the impor 


tance of having Marines depl ved 
overseas areas. Sucl 
them instantly 
gency in U tential troub 


the world. 


667 INHE funds recommended by the 

] ] 
committe ire based on a con 

, , 

tinuation of this deployment and aii 

enable the Marit Corps to juifil it 

traditional role in the nationai-dejense 

posture of this country as the Nation’ 

f - 


redainess. 
A ppropri 


othe I 


orce-iIn 
he 


some 


itions Committee made 


pertinent remarks, one oO 


mention a little later. But 


like to discuss the 


which I will 


first I would matters 


touched on in this general statement. 


Our three combat divisions, three 
air wings, and supporting forces are 
mobile forces, assigned to the fleets, 


ready to move with the fleets, and in 


some cases moving in company with 


the fleets at this moment. Because of 


the inherent mobility of naval forces, 
these Marines can be said to possess a 
true “intercontinental capability” today. 

Let’s look at a few examples. The 
Marine 


Aircraft Wing are assigned to the 7th 


2rd Marine Division and st 
Fleet and are based at Okinawa and 
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Jay in The wu y Was engayed in Ko 
rea trom 19 ol as was tn St Ma 
rine Division. But the ard Marine Di 
sion wi I never re ned Korea 
was 1oved to lorward I Jay i 
In 1953 a unother form ¢ pre ure OI! 
the Col l! sts t¢ ter ‘ nost 1 
tics The sy I i ( I esi 
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re ax 
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the Presid Mr. D ( his be 
it expressed to tl p er mher 
itions hat the Unit St Wol 
serve est not Vy ea il rorce 
or particular areas < the I | ist b t 
vy devel noe the deterrent r mooi 
trikir pou ( fraté¢ i piaced 
eseri 
Since the ( iti ‘ this treaty 
organiz ition < r Marine ror i! th 
Far East have plaved a highly signifi 


cant role in a succession of exercises 
, 

ind demonstrations some 

1 

bined in the 


some con 


Pact area. If the United States 


had to intervene there against 
Communist aggression, Allied 
torces would require—and ex 


pect—United States air and na 


il support Logic lly, there 
fore, a part of the Marine task in the 
1 } | 
area 1S to Nhe p train these nationa 
forces to use air and naval support. 


f 
As an example of a larger force re 
quirement, in September and October 
Mediterranean, as a 


Sixth 


we had in the 


temporary reentorcement of the 
Fleet, a Marine air-ground task force 
ibout a third of a Marine division and 
Marine aircraft wing. The purpose of 


dispatching this force was to partici 
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nuciear age tor s veral vears now Atter 
World War Il our first, in ediate ad 
istments had to be made largely is 


terms of the sh ps, weapons, and Kne 


" 


how 


then available I ike other ( t 
of the fleet, the Fleet Marine Forces had 
to think increasingly of protective d 

persion, with a taster concentration to 
uttack. We had to pay even greater at 
tention to rapid movement across and 
beaches. We found 


inland from the 
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that much could | lone with the 


11) 
eans avaliabie, 


We found that 


used they are not ist to 


when atomic weap 


ons are be 
offensive-minded torce 


With 


teared. For any 
they ire to be these 


weapons available, T umphibious 


force can compress days of pre.imin 


bombardment into a few minutes 


ne. We 


veliicles—the 


found that our tracked 


amphibious tractors 


offered good protection trom atomic 


ffects and provided an interim vehicle 


for pushing rapidly across country trom 
the beaches. 


We have 


been testing and training, 


since 1952 units of the Fleet Ma- 
Forces have participated in a num 
ve’ atomic exercises in Ne 


attaining psychological readi- 


to attack quickly through and 


itlomk areas. 


W E 


progress toward the attainment of 


impact 
also have been making steady 
a radically new capability for sudden, 


attack This 


new doctrine was developed right after 


sustained from the sea. 
World War II to meet the require 


ments of atomic warfare. 

4 major key to this development has 
been the helicopter to carry the assault 
forces from ship to shore and also for 
continuing support of operations 
ishore. 

The use of this versatile aircraft per 


mits us to launch the attack with a 


far greater element of surprise from 


moving ships, dispersed and well out 
at sea. 

It makes us much less dependent on 
and currents, and it 


beaches, tides, 


gives us much greater latitude in the 
selection of tactical formations for the 
assault. 

And this is highly important: The 
landing forces retain their high tactical 


mobility after they land. 


T certainly is a long step from such 
a concept to a full capability. We re- 


quire a great many things, most of 


them costing money. Since we have to 
with what we 


he continuously ready 


have at any given moment. we can 
achieve the ultimate capability only by 
stages. 


However, I want to emphasize that 
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we have right now a significant, highly 
useful part of our planned capability 
in each of our three air-ground combat 
ready teams. 

The Marine force which participated 
W ith the 


in the “Deepwater” exercist 


Sixth Fleet in the Mediterranean in 


uded a helicopter air group. I regret 
to say it was not embarked on a ship 
designed for the purpose—but we are 


Navy 


a series of keel- 


gratified that the recently con 


tracted for the first in 


up helicopter transports—another ma- 


jor element in attaining a_ balanced 


United States fleet in the modern 
image. 

As we move forward in our various 
programs, the direct beach assault from 
the sea will gradually assume a lesser 
part in amphibious operations. Ulti- 
mately beaches will be required only 
heavy combat 


for the introduction of 


vehicles, equipment, and logistic sup- 


port, and these beaches will be seized 


from the flanks or rear by helicopter- 
landed assault forces. 

In working toward our objectives 
we are not merely developing a new 
way to put an old kind of force ashore. 

We are providing more 


add- 


ing flexibility, and we 


hrepower, we are 


are providing the means 
for more rapid maneu- 
ver. 

Rocket like 


Honest John and Lacrosse is partially 


artillery 


replacing more familiar artillery. Ter 
Hawk 
are replacing obsolete antiaircraft artil- 
The 


antitank weapon. Lighter rifles, ma- 


rier and surface-to-air missiles 


lery weapons. Ontos is a new 


chine guns, and mortars are in the 
offing. 

Two new supersonic all-weather in- 
terceptor fighters are in service—the 
Skyray 


Vought Crusader—both carrying either 


Douglas and the Chance- 


guns or the Sidewinder or Sparrow 


missile. A new light, extremely fast 
attack airplane—the Douglas Skyhawk 

is in service, capable of carrying 
either conventional or nuclear weapons 
as may be required. 


New 


port, as well as in all other equipment 


developments in motor trans 


for the landing force, are primarily di- 


rected toward air transportability. 


Marine Corps aviation supports the 
operations ashore initially either from 
airplane carriers or prepositioned on 
airhelds within supporting distance 
and, as soon as possible, from within 
the beachhead. Here again, new de 
velopments will add flexibility and mo 


bility. Portable shore-based arresting 


gear is already extremely successful. 


Development ofa portable shore-based 
catapult is a more complex problem 
but is proceeding with great promise 


of success. 


the airfield construction 
Ultu- 


ly of 


SOMEDAY 
problem will be eliminated. 
mately, we hope to have a fami 
VTOL or STOL aircraft. The Marine 
Corps has long since stated a require 
ment for this type of aircraft. 
I believe these few examples will suf 
looking for 


gadgets. We are looking for increased 


fice to show we are not 


mobility, flexibility, and firepower. De 
velopment of landing-force tactics and 
equipment is a primary responsibility 
of the Marine Corps, and it all has 
been pointed toward the achievement 
of a new capability which will meet 
the requirements of amphibious oper- 
ations either in general war or in lim 
ited war. 

In doing these things we are adapt 
ing the developments of the other serv 
ices whenever we can. Where these do 
not fill our requirements we are push 
ing forward on weapons, equipment, 
organization, or tactics which may be 
unique to our own mission. 

In all this development we do not 
to find device, or any 


expect any 


method that can make obsolete the 
human element—the Marine himself— 
the man who, as in all of military his- 
tory, past or future, must finally and 
ultimately seize and hold ground by 
personal combat if our forces are to 


achieve victory. 


HIS is reflected in some recent re- 

marks of the Commandant of the 
Marine Corps to a group of young 
officers in Quantico: 

“The Marine Corps offers little but 
tough training, strict discipline, rigor- 
ous duty stations, and eternal readiness 
satisfaction of a 


for battl—and the 


sood job well done.” 








Why Limited War? 


Our armed forces must be equipped and ready with weapons systems 


that will best serve national policy and not allow our Nation onl) 


a choice between catastrophic disaster and unconditional surrender 


AM disturbed by the 


that have elapsed during which we 


many years 


have been preoccupied with the 


subject of limited war, during which 


it repeatedly has been brought to our 


notice as a matter ol 


during 


great urgency, 


which there have occurred hit 


teen limited wars and vet only re 


cently has the public become concerned 


about the possibility of limited war and 


the need for codrdinated national ac 


tion to deal with this problem. 


I refer to a time period, and to me 


period began end ot 


that with the 


World Wat 


n 


and the advent of his 


Such a war occurred in Korea, and 
it is not too soon to put down in black 
and-white some of the lessons of that 
conflict. Among the more important 


certainly would be these 


1. The rapidity of our response at 
the outset was critical. 

2. The nature of the forces we sent 
to deal with North Korean aggression 
was likewise critical. 

2. F 
had to 


superior in 


inally, our force, to be decisive, 
adequate in strength and 
We neither 


means. were 


strong nor superior. 


AVING failed, therefore, to quench 
the flame of aggression at the out- 
set, the next decision was determined by 
the rapidity of our build-up and, again, 
the superiority of our means. In my 
opinion, in both of these we were again 


lacking. And this very shortcoming on 
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our part col 
longation ol 
we now 


reached 142, 


all of us 


services, charged as we 


viding miulitarv advice ur people, 


burden of the outcome 


We shared ; 


I ting, but we 


must share the 
ot the Korean action 
den in the hig 


share the responsil 


ing poor military 


failing to be sufhciently per 


sive military torce ae — at ry 


could have been better equipped 


and this 


to deal with that “pol action” clear t es.) We are now 


hitt 


when it did occur. : g see a sl 


, 
nuitarv strength. 


Now we are on the threshold 


a new era—the Missile-Satellite Era. I] and the remark 


But before discussing this | would like wavs spectac 

on the Soviet Army m 

period World The 
period during which the may have 


War II, the 
1 ol j 


Korean action occurred, and the period 


observation 


to make one final 


immediately following real danger. 


inher ted 
so-called conve 
trom which we are inhibit those 
I believe our presen 
influenced by 
that time. 

For a 


reasons 


to some, econom others, 


of both to still 





War. We 


today. 


the threat ot must face the 


realities ot 


= discussing limited war and over-all 


Strategy, the analogy ol the sword 


and the shield is frequently used. That 


is to say, a well-balanced strategy con 


sists of two principal elements, the 


shield that protects a nation’s vitals and 


war-generating power and the sword 


that 1s used to strike 
In order for a nation to survive, both 


must be effective yust as effective as 
we can make them. 


This 


installations 


country and its vital overseas 


and held torces must be 


most effective de 


attack 


Thus will we have the greatest possible 


provided with the 


fenses against air obtainable. 


freedom of action in employing the 


sword in limited wars, 1! policy so re 


quire S. 


Reterring to the United States as a 


separate entity, the quesuon = arises, 


what is an effective air defense? Let 
us select any one area, any municipal 
area, industrial complex, or SAC base. 
Is it possible to obtain a one hundred 


per cent defense of such an entity? 
First we must answer the question, 
when is a defense one hundred pet 
cent effective? Is it when it destroys en 
tirely any attacker, either manned air 
craft or missiles? Not necessarily. Let 
us turn to an analogy that we know 
defense in land warfare. 


War II the 


well 


In World 


defense of 


Malta against amphibious and airborne 


attack was one hundred per cent ef 


fective because it was never so attacked. 
Hitler 


and Mussolini concluded that such an 


It was never attacked because 


attack would be too costly. So it was 


with Gibraltar and our Panama 


Canal Zone. 


own 


Applying this to specific sites in the 
United States, is it possible to attain 
such a level of defense? It is, of course, 


dificult to say since the final answer 
will only be known when events have 
passed and the dust is settled and it is 
found that the site under consideration 
has not been attacked. However, from 
the viewpoint of research and develop 


ment the goal must always be a de 


lense on this level a defense so 1m 


as to deter any attacker. And, 


pressive 


of course, it would be a very poor re 
search and development program in 
deed that aspired to a goal of some 
thing less than the greatest possible ef 
fectiveness. 

In concluding these comments on 


ll defense l would like to refer to the 


public record of hearings before the 
subcommittec ol the (Committee on 
Appropriations of the United States 
Senate. Although the exchange pertains 
to the Army Appropriation Bill, I see 
no reason the point of view expressed 
would not be appropriate to a program 
of any service contributing to the air 
defense of any country. Pages 892-893 
of the record of hearings referred to 
include an exchange between a mem 
and myself. I 


ber of the Committee 


add that this discussion, or a 


discussion of 


should 


this nature, has taken 


place on quite a tew occasions during 
the past several years. 

After discussing the defense of a spx 
cific area, Washington to be exact, a 
made 


pl , uid 
planes it would 


statement was as to how many 


be possible to assume 
were to attack. A figure of 1,000 planes 


Che point was made that 


was assumed. 
. t rt y] ll | 
sooner or later enough planes wil Ts 
1 1 
launched so that one plane will get 
through the missile defenses 


The asked: 


take the premise that, in the hydrogen 


question was “If you 


] 1 
age, some planes are bound to get 


through, does that not negate the very 


heavy investment that is involved in 
Nike? 

My response “No, sir. We do not 
think so at all. We 


that anything 


do not make the 


issumMption will get 
hundred 


And 


Hercules, the Talos, 


through. We are atter one 


per cent effectiveness in detense. 


with the nuclear 
and the Hawk system, 1n a mixed com 


plex, very little, if anything, is going 


to get through . 


\ [ another point in the record, page 
- s 


to que stions on 


79, In response 
the effectiveness of air defense, I made 


“Well, we 


want a one hundred per cent air de 


the following statement: 


fense. And we consider this attainable. 


There has been no schizophrenia in the 
Army about how to get an air defense. 


We have not worried about interceptors. 





Typical of our missile defense system 


are the Talos, left, shown on its automatic launcher, and the Army's Hawk, right. 
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S. cities 


The new and more powerful Nike Hercules will soon replace the Nike Ajax batteries now protecting major | 
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prior to the initiation of hostilities, it 


is obvious that the purpose of war will 
widespread, cata 


not be served by 


trophic destruction of 


alike. We 


an answer 


friend and toe 


Ss‘ 
must, theretore, first obtain 


to why force is used at all, 
and this will lead us to an answer to the 
primary question: “Why limited war?” 


The 


coalition ol 


military torces of a nation or 
nations in the free world 
serve the same purpose as the police 
community. Around 


force in the city 


the periphery, walking the beats, are 
the city police with adequate power 


available to deal with local criminal 

aggressions. To the extent that they can 

deal with it promptly and effectively, 

they serve their community effectively. 
The policeman on the beat must be 

backed up by local reserves, pre- 

cinct reserves, let us say. These 

reserves must have the capa 

bility of moving very rapidly 

and bringing to bear adequate 

power, adequate both in terms 

of discrimination and _ effectiveness. 


backed by 


tire resources Of the community. 


These, in turn, are the en 


In the community of the Western 


world we have an identical situation 

with. Sufficient power must be 
available, and since this is the nuclear 
age this is nuclear power to deal swiftly 
und decisively with any local threat or 
Such 


applied in limited form, limited in that 


aggression power 1s, of course, 


it is used solely against an aggressor 


ind only to achieve a limited objective 


deter aggression on the spot 


| OCAL reserves, which in the world 


community are geographically dis 


posed to back up threatened areas, 
should likewise have the capability of 
applying power in a limited war swiftly 
and severely. To the extent that such 
reserves deal effectively with a threat, 
we can avoid general war. To the ex 
tent that they fail to deal effectively, we 
invite general war. 

Since general war is clearly cata 
strophic in its implications, we must 
have the most modern, exceptionally 
well trained and capable forces, highly 
responsive in terms of mobility, that we 
can create to deal with limited actions. 

Why limited war? As a possible al 


ternative to catastrophe to the human 
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race, in order to ensure that we have 
weapons systems that will serve policy 
and not allow our nation only a choice 


between disaster or surrender. 


_o is the Soviet view of limited 


war? Perhaps the best source of 
authority on Soviet military philosophy 
Lenin, Stalin, and 


is the writings of 


some post-1945 Soviet historians on 


this subject. It is interesting that their 
military philosophy stems directly from 
a German military philosopher who 
served for many years with the Rus 
sian Army, Von Clausewitz. He is best 
“War 


is a mere continuation of policy by 


remembered for his statement: 
other means.” Of this, Lenin has writ- 
ten: “The Marxists have always con 
sidered this axiom as the theo 
retical foundation of every war.” 
To the best of my knowledge, 

and | have read extensively on 
this subject, I have never found 
an exception to this point of 
view in Soviet military writing; /.¢., that 
war is but a continuation of policy 


and that, in fact, war and peace are 
inseparable. 

Marshal Stalin 
that the Soviet state is at war and will 
West 


Communism triumphs. Only recently 


It has been said by 


remain at war with the until 


Khrushchev said, “We will bury you,” 


and more recently, at the end of the 


Moscow meeting celebrating the for 
tieth anniversary of the October Revo- 


lution, a manifesto signed by the 


U.S.S.R. propounded once again the 
Soviet desire for peace, on Soviet terms. 
Soviets 


Paradoxically, while the 





“Today the U.S.S.R. has 
in outer space encircling the 
earth, a satellite. In the future, 
additional satellites will be 
launched, and soon they will 
clearly have a military recon- 
naissance capability. 

“Such a military satellite, 
matched to an ICBM inven- 
tory, impressive 
weapons system. The posses 
ston of such an ICBM-satellite 
weapons system will bring us 


will be an 


: f acme 
to a period of hair-triggered 


existence, a period in which 
the future of our people may 
: 


well hang by a thread, and a 


londer thread it ull hy 
siender thread if wi O¢ 











preach of the inevitability of war and 


a continuing war, they also talk ot 
peace. Hardly was the ink dry on the 
than 


manifesto of November 18, 1957, 


they issued an ther manifesto, pro 
claiming their overflowing desire for 
peace with the West. One is reminded 
or Von 


“A conqueror ts 


again Clausewitz statement: 


always a lover of 
peace; he would like to make his entry 
unopposed. ” 


into Our state 


Then there is Stalin’s statement to 
H. G. Wells in 1934, in which he said: 
“Communists do not in the least ideal- 


ize methods of violence. They would 
be very pleased to drop violent methods 
if the ruling class agreed to give way 
to the working class.” 

Thus the Stockholm Peace Petition 
was being circulated at the instigation 


USSR. White 


Peace was being exploited 


of the and Picasso's 


Dove of 
while American young men _ and 
United Nations young men were dying 
by the thousands at the hands of the 


in Korea. 


is the Soviet view of limited 


Communists 
What 


war? Briefly, war is an unending 


it is little, 


state. It is big it is hot or it 


is cold, it is in the rice paddies and cas 


bahs or on the battleheld, depending 
upon the political needs of the hour 


and of the day and how they ht into 


1 


the over-all pattern of relentless Soviet- 
inspired aggression. Limited war is the 
more normal, as I see it, and the more 


likely 


will have to cope 


tvpe of war that I believe we 


with. 


eAle.y, what must the Western 

We 
must respond rapidly—this is of the es 
And we 


by air or sea, 


world do about limited war? 


sence. must have mobility, 


whether and it will cer 
tainly take both. We must have means 
And if 


ot opponent 


adequate to the task. there is 


] 


any doubt about the type 


with whom we must deal, I refer vou 
to the display in Red Square on last 
November 


World War II or Korean vintage will 


sth. Combat concepts of 
be disastrous 


We 


needs of tomorrow, and these spell out 


ist think of tomorrow and the 


in simple terms great dispersion and 


great mobility with surface-to-surface 


missiles extending the range of ground 


fire hundreds and hundreds of miles, 
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surface-to-air miussiles to guarantee the 


independenc of operations on the sur 
face of the earth, and, finally, nuclear 
weapons In every echelon of the mili 
tary establishment where they can_ be 


nuclear Weapons ol! 


usefully employed 


precise yield, small in size where neces 
sary, and in abundance. 
All the foregoing must be matched 


with significantly greater mobility than 


+ ' 


anvthing we have thought of in the 


past. For it is in mobility that innova 


tion will be found. Tactical and stra 


tegic innovation is as essential to sur 
vival as the hardware of combat itself. 


This obviously is quite an order and 


suggests clearly a sizable investment of 


our national product in weapons sys 


tems. I wish that I could counsel some 


other course. I would prefer to do so if 
I could in all honesty, but I cannot. 


There are but two aspects of this 


problem that I would like to touch 
upon very briefly before concluding. 
The first deals with Korea, and the sex 


ond with the limitations of limited war 


itself. 
One occasionally hears the expres 
sion, “We will never fight another 


Korea,” or at least, until recently one 


frequently heard it in the Pentagon. | 


not at all sure what is meant by 


am 
this expression, nor am I sure that the 


people who use it are. Certainly one 


can understand the reluctance of the 


! ] 
(American people to fight a similar ac 


] + 


tion at such appalling loss of lite with 


so little to show in the way of decisive 


We are 


oursel\ es to 


achievement. understandably 


reluctant to that 


kind 


H' Y\WEVER, there is another side to 


this problem. From the viewpoint 


expose 


ot experienc e again. 


of the technician and military profes 
sional of the West we certainly do not 
want to fight another Korea. We do 
not want to be ina position, for lack of 
air mobility, of having to send a few 
hundred men to meet a half dozen di- 
visions, well equipped with armor and 
the latest Soviet ground weapons. Nor 
forced to use World 
War II 


inade quate 


do we want to be 
War Il 


equipment bec 


tactics and World 


1use of an 


research and development and modern- 


ization program in our Army follow 


World War II 


ing 
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tions. 


“If the pring 


something that 1s long overdue.’ 


American Ordnance 
City, December 4, 1957 





Report had for its 
efficiency of our armed forces for ensuring benefit among the offi cr 
The failure to support the recommendations 

loss to the United States, 


educated at a cost of 


h we are listening to today are emphasizing 

all of us the importance of the highly trained and supercompetent ina 
his requirement is the same in every service 
ve the best. This ts not only true among the techn 

command posts. The leader of today, whether 
oned officer, a company officer, or a higher 
must be thoroughly trained. 
commander depends upon technical experts for 
his controlling decisions. He must understand its capabilities and limita 


iples of the Cordiner Report are not adopted promptly 
where will we find the General Gavins of the future? Secondly, where 
wilt we find the trained subordinates they need for maximum succes 

If there 1s one thing that we all know we need if we go to war 
success. | don’t think we should throw it away by not taking action on 
Lieut. Gen. Lesuit 
president, Remington Rand Division, Sperry Rand Corporation, in 

troducing General Gavin as the principal speaker at the luncheon ses 
sion of the Thirty-ninth Annual Industrial Preparedness Meeting of 
\ssociation held at the Waldorf 


objective the improvement of the 


f 
! lor the 


f many thousand 


com 


We cannot have an efficient mil: 
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We do not want to fight a first-class 


enemy on his terms, and this is 


we realize 


saying a great deal when 


that the Soviet Army today is the larg 
est and best equipped, including mis 
the 


siles of adequate ranges, of all 
armies in the world. 

In this sense, we do not want to fight 
another Korea. If we are committed, 


we want to be allowed to have the 
weapons that we need to gain decisions 
swiftly; otherwise we will have another 
Korea multiplied many times. 

The second point deals with the lim 
its of limited war itself. Our policy 
appears to be one of containment. The 
weapons systems created to serve pol 
icy, therefore, must in themselves serve 
containment. If the Soviet military 
thinking matches our own, then a pol 
icy of worldwide readiness for limited 
wars would be valid. 

But it would be foolish to presume 
that the Soviets are interested in lim- 
ited war to the exclusion of other con 
cepts. Quite the contrary, their armed 


forces are an instrument of a nation 


dedicated to worldwide conquest. 
Sooner or later we must face up to 


this fact—we must be for something 


more than merely “against Comn 


nism,” and our weapons svstems must 
reflect what we are for. 

Obviously, they must have a capabil 
ity of doing more than merely dealin 


with limited war. There are lim 


on limited war, and capability to dea! 
with limited war must not exclude 
from our thinking the need for far 
greater capability. In fact, even today 
a capability to wage limited war suc 


cessfully can only be valid within the 
over-all capability to wage and win a 
general war. Without this, the theory 
of limited war has little meaning 

In my personal belief, our Nation is 
critical 


entering an extremely 


The solution to the limited-war prob 
lem, which is obviously compelling and 
urgent today, is but part of our prob 
lem. We must know what we are for. 
as well as know what we are against, 
and create the weapons systems to serve 
our goals. 

This will take hard work and great 
sacrifice vears. Only tl 


over many 


will we earn the right to survive. Our 
forefathers gave us our 
necessarily the right to it. This right we 


must earn by our deeds to iv. 
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We need both long-range carriers and rugged assault aircraft 


[ is quite apparent that manned 
| I 


aircratt, in a variety ot torms and 


types, are vital to the successful 


waging of distant wars in modern times. 
We can foresee no end to the need for 
manned aircraft in such an environ 
ment. Although guided missiles will 
surely assume an important place in the 
battle complement, there will remain 
many functions which can only be car 
under the direct 


ried out by aircraft 


intimate control ot human crews. 


make 
i 


belic ve to be 


and 


Let us several assumptions, 


which we realistic, for 


the purposes of this discussion. First, 


any limited war will certainly involve 


! 
the use of high explosive or conven 


1] 
I 


weapons, will probably include 


tional 
small nuclear weapons, and will have 
a smaller chance of encompassing very 


large yield weapons. Secondly, although 
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some brushfire wars may be put out by 
the use of airpower alone before they 
get well started, the majority will in 
volve the use of land, sea, and air power 
in various proportions. Thirdly, a vital 
element in the success of the U. S. and 
its allies will be the speed with which 
forces can be built up and deployed in 
the theater. 
Military 


used in conducting a war can be di 


aircraft which are directly 


vided into two main classes: combat 


aircraft, which do the actual shooting, 
and support aircraft, which do every 
thing else. 


most 


Probably the vital of all sup 


port functions 1s that of logistics, de 
fined for the purposes of this discussion 
as the transport of men and materials 
toward the battle area. We should like 


to focus attention first on this activity. 


The aircraft industry views the trans 
port of military personnel and cargo as 
big business, and the competition to de 
sign the best aircraft for the purpose is 
keen, to say the least. This is more than 
an effort to lead in satisfying existing 
requirements or specifications; it is als« 
an effort to assist the military in defin 
ing the requirements so as to yield the 
So-called 


operations-research studies are made to 


best possible over-all results 
i 


find the least expensive system—ma 


chines and accessories—for accomplish 
ing a given mission. Below are the re 


sults of a recent study of the subject 


— MI 


ver within a few days the initial 


that the mission is to deli 


deployment and temporary supply re 
quirements of a ground force or ait 


the world 


task force to any theater i 
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Fuel and oil supplies are assumed to be 
stored in advance at large friendly over 
seas airhelds, but everything else must 
xo by alr. 

The type of ground force to be deliv 
ered can be the new Rotad division, 
which has been specially organized and 
equipped for mobility. Likewise, a mo 
bile air task force which has been pack 
aged for ease of airlift can be assumed. 

An analysis of present and probable 
near-future airheld locations through 
out the world shows that friendly air 
helds with long, hard-surfaced runways 
are available within 1,000 miles of any 
is likelihood of a 


war. A comparison of various combina 


theater where ther 


tions of air delivery systems leads to 


what may seem like a very conven 


tional conclusion. 


\ bien most economical system needs 

two types of aircraft: first, a long 
range airplane to operate from the 
U. S. to the well-prepared airfield near 
est the theater; and, secondly, an assault 
transport to operate from there into the 
battle area, where only hastily prepared 
or unprepared runways can be ex- 
pected. 

Some of the aircraft should be espe 
cially equipped as tankers for move 
ment of fuel within the theater. How- 
ever, much of such movement is ex 
pected to be by surface vehicles which 
in turn have been carried into the 
theater by air. 

The two kinds of logistics aircraft 
mentioned above—long-range and as 
sault transports—have been analyzed 
for the best characteristics to fit the task 
and the environment. 

First let us consider the long-range 
transport. Extreme long-range capabil 
ity is not necessary because of the avail 
ability of intermediate stops in crossing 
the oceans. A time and motion study of 
routes indicates that the ranges needed 
are little greater than many commer 
cial transports flying today. 

The over-all system cost appears in 
sensitive to flight speed of the long 
range transport. Both in comparing the 
propjet with the turbojet and in vary 
ing the speed within these types, var 
ious offsetting factors give the designer 
a very free hand in selecting the power 
plant and designing the airplane. Like 
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heed 





wise, the design payload weight of the 
airplane has little effect on system costs, 
within fairly wide limits. 

With wide design freedom available, 


we favor the medium-sized aircratt 
over the heavyweight in order to gain 
flexibility of operation under the great 
variety of circumstances that arise in 
limited wars. 

A prosal but important factor 1s the 
fuselage geometry. The cargo space, 
particularly the fuselage width, must be 
arranged around the size of equipment 
to be carried, and ease and speed of 
loading must enter the design from the 
outset; otherwise efficient use of the air 
plane is not possible. Conversely, the 
study has revealed several types of non 
combat equipment which should be re- 
designed to favor the airplane. 

Before leaving the subject of long 
range cargo transport aircraft, it is de- 
sirable to take a look into the more 
distant future of this type. It is our 
opinion, based upon considerable analy- 
sis, that logistics by air is one of the 
most promising applications for nu- 
clear propulsion. A development of this 
kind would eliminate the need for in 
termediate staging stops as well as re 


duce greatly the overseas fuel-storage 


equirements, 


Some of the techni 
cal problems are difh 
aircraft 


cult, and the 


will necessarily be 


large. However, thor 





dies and preliminary designs show that 
No 


designs are 


the development will be feasible. 
highly unconventional 
needed; in fact, the airplanes will look 
very much like some of the logistics 
aircraft that are flying today. We are 
confident that a nuclear-propelled logis 
tics airplane will be developed some 
time during the next decade. 


In a similar vein, any vehicle which 











must operate far trom home, whether 


by land, sea, or air, can benefit from 
nuclear power and its freedom from 
refueling. A rolling conversion from 


chemical to nuclear power in the vehi 


cles of limited wartare will surely ox 


cur within our lifetime. 


N' JW perhaps a few words on the a 
i \s 


sault transport are in order 


mentioned previously, the transfer point 


for men and cargo from the long-range 


transport to the assault transport may 


be 1,000 miles from the battle area. The 


assault transport must be able to make 
a round trip at this. distance; that is, 
have an 


it must operating radius of 


1,000 miles or a range of 2,000 miles 


The 


able to carry all the 


assault transport also must be 


equipment items 
that determine the fuselage design of 
the long-range transport. In addition, 
it must be able to handle parachut 
drops and special unloading problems 

Finally, of course, the ability to oper 
ate in and out of unprepared terrain 
is a necessity. This includes a soft land 
ing gear, plenty of thrust to roll on soft 
ground, and an ever-improving short 
take-off and landing capability. 

All the special features described 
above mean that the assault transport 
must be nearly as large as a minimum 
sized long-range transport. The advan 
tage of the shorter required range is 
offset by the weight of special landing 
gear, more rugged structure, and pro 


visions for short take-off and landing. 


LTHOUGH it is possible that both 
the long-range transport and the 


assault transport can be developed 
around the same basic frame, there are 
sufficient operating differences so that 
a given identical airplane cannot eco 
nomically fill both rdles. Therefore, 
two separate, but possibly related, mod 
els will be required. 

You may be sure, if any reassurance 
is needed, that the aircraft industry will 
do everything in its power to advance 
the state of art in logistics aircraft and 
to provide whatever number of such 
aircraft the military fo ces will require. 
This is a case in which the national 
interest, paramount in our operations, 
tends to encourage our industrial self 
no more im 


interest. There is, in fact, 
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portant area in the whole realm of na 
tional defense. 
At the 


other major category of airplanes was 


start of this discussion, an 


mentioned—combat aircratt. One can 
visualize all sorts of fighting craft over 
the battlefield or over the enemy's cen 
ters of supply, ranging in size and po 
tency from the heavy bomber down to 
the proposed flying jeep. We should 
here to a 


like to call attention 


which is in danger of being neglected 


type 


but which will most likely be needed. 
This is a small battlefield attack air 
plane. 

It is quite obvious that missiles are 
taking over much of the battlefield 
bombardment task, and this trend can 
be expected to continue into the future. 
Nevertheless, the battle forces are be- 
coming more dispersed and mobile 
with each passing year, as witness the 
development of the Rotad-Pentomic di 
vision. Targets of opportunity, of short 
duration, will become the rule, and old 
methods of target evaluation and strike 
planning will become obsolete. Armed 
reconnaissance in the air will become 
a frequently practiced art, with more 
and more authority for attack being 
delegated to the pilot. 

N this environment, the 
and aircraft to carry them must be 


weapons 


matched with the target as well as with 
the basic purposes of the war. You will 
recall an assumption, early in this pa 
per, that both conventional and moder 
ate-vield nuclear weapons are apt to be 
used in future limited wars. 

weapons has 


Progress in atomic 








“Logistics by air 1s one of the 
most promising applications for 
nuclear propulsion ...A develop- 
ment of this kind would eliminate 


the need for . staging stops.” 





greatly reduced the size and weight of 
A-bombs necessary to produce a few 
kilotons’ yield, as compared with the 
heavy weapons used over Japan. It is 
now possible for a very small aircraft 
to carry a truly lethal bomb. 

Imagine, if you please, an airplane 
having a vertical take-off and landing 
ability, a top speed of 400 to 500 knots, 
a combat radius of several hundred 
miles, and the ability to deliver either 
conventional or small atomic weapons. 
Preliminary studies indicate that such 
an airplane can be built to have an 
empty weight of 5,000 pounds; that is, 
about 60 per cent of the empty weight 
of the old F-80 fighter. 

Included in the equipment aboard 
would be a radio communications sys- 
tem for contact between the airplane 
control 


and various ground or air 


points, an inertial navigation § unit 
which would be secure against enemy 
detection or jamming, and an infrared 
system for nighttime location of tar- 
gets. We believe that an all-weather at- 
tack capability would be too complex 
and heavy to be incorporated in a small 
airplane of this kind in the very near 
future. 

A corollary to this discussion of a 
battlefield attack airplane is the need 
for a continuing, active program for 


the development of conventional weap 


The giant Globemaster is a good example of long-range transport (Air Force photo). 
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We know that the Atomic En 


ergy Commission is pursuing a rapid 


ons, 


improvement of atomic weapons of all 
sizes. Somehow the military must find 
the means to pursue a parallel course 
with nonatomic weapons. Likewise the 
means for ever more accurate delivery 
of conventional high-explosive weapons 
must be pushed as hard as possible. 

For aircraft which are large enough 
to carry all-weather navigation equip 
ment, presentation of navigation data 
to the pilot over the battlefield under 
conditions of poor visibility has been 
a complex problem. In this area there 
is now a real ray of hope. A recently 
declassified development being spon- 
sored by the Navy is called the contact 
analogue system in which the pilot sees 
a presentation on a flat TV tube, rather 
than being required to interpret dozens 
of instrument dials. 

Input data from altimeters, radars, 
and other instruments are integrated 
and displayed on the screen so as to 
construct an artificial duplicate of the 
actual scene ahead of the airplane. The 
pilot then goes ahead and flies just as if 
he could see. We anticipate that this 
system will find wide application and 
will be particularly valuable at low alti- 
tude over rough or complicated terrain. 
related com- 


loosely 


( UT of these 
ments on logistics and battlefield 


aircraft it is possible to draw several 
general thoughts. 

First, the state of the art of develop- 
ment of manned aircraft is going ahead 
rapidly and usefully, and will prove 
particularly significant in limited war- 
fare over the remainder of this century 
at least. 

Secondly, the airplane strongly af- 
fects and is affected by the forces and 
equipment that it must carry. This 
mutual interaction must be continually 
borne in mind if the best over-all result 
is to be obtained. 

Thirdly, we see a substantial increase 
in conventional airlift available to the 
various combat forces as a major need 
in preparing for limited war. 

Finally, the changing environment 
of limited war in the atomic age will 
open up new uses for aircraft that 
should be explored as rapidly as they 


appear. 
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NAVY antis 


P5M-2 Martin Marlin, 250-knot seaplane f 


\rmy H-34 high-capacity helicopters, below, pro- Navy HSL-1 Bell antisubmarine search marine work (top, below). Carries after tw 
duced by Sikorsky lift 106-mm. BAT weapon and helicopter operating with dipping sonar. As gun turret, underwater weapons, powerful s 
\-mm howitzer, Same as Marine Corps HUS part of our “hunter-killer” forces, it is 

. issault helicopter that carries 12 equipped men. equipped with underwater homing weapons P2\-7 Lockheed Neptune 300-knot land. 


trol bomber for antisubmarine search a 
with long range and endurance (center, be 
derwater homing weapons. Can also |. 







Army TH-41 light’ reconnais- 
sance 4-passenger helicopter, left, 
. built by Cessna, now under test 
for gunfire-observation missions. 





Army H-21 Shawnee single-engine, twin- 
rotor craft, left, built by Vertol, carries 10 
to 15 troops or 3.000 pounds. Speed 100 
knots, range 200 miles. Can carry armament 












Army YHU-1 Iroquois (Bell H-40) gas-turbire-pow- 
ered observation and liaison craft, left, to replace H-19 








? ent Aircraft 


’ Bb-47 Boeing Stratojet 3-man SAC bomber. Has 


3-52 Boeing Stratofortress 6-man SAC heavy B-66 Douglas Destroyer 3-man, 2-engined 
1,500-mile range extended by air refueling bomber. Range, unlimited with refueling. Speed, tactical bomber. Speed, 650-plus knots. Can be 
Speed, 600 m.p.h. Ceiling, 40,000 feet. Armament 


600-plus m.p.h. Ceiling, over 50,000 feet. Arma- 


equipped for high- or low-level strikes armed 
. 
' -)-mm. cannon, nuclear bombs or Rascal missile ment, 20-mm. 


cannon, largest nuclear bombs. with 20-mm. cannon, small atomic bombs 
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si 
lane for antisub- S2F-2 Grumman Tracker, carrier-based, twin-engined A3D Douglas Skywarrior 3-man carrier twin-jet at 

er twin machine craft for hunter-killer work (top, below) to replace 2- tack ircraft top, below Speed over 650 knots 

rful searchlights. plane teams. Can carry largest underwater weapons carrying 20-mm. cannon, bombs, or air-to-air ‘ 

\4D Douglas Skvhawk one-man, carner-based Nlari 
land-based pa- ZPG-2 Goodyear semirigid airship tor antisubmarine AD-6 (top) and AD-5W Douglas Skyraiders, carrier ttuck-hbomber. Speed, over 700 knots with sin- ne 
rch and = attack search and attack (center, below Speed 71 knots based single-engined attack aircraft center, helow le J-65 jet engine. Smallest atomic-bomb cart miss 
er, below). Un- great endurance, holding record of 264 hours with- Fleet workhorses, successors to earlier AD types. Sub rier. Armed with 20-mm. cannon. This plane ts rt 
Iso lay mines out refueling. Some equipped for early warning sonic speed but carry heavy payload of mament latest attack tvpe for new bur \t-class carriers (ont 























B-58 Convair Hustler, with 4 engines and 3- F-101 MeDonnell Voodoo twin-jet fighter F-104 Lockheed Starfighter is supersonic with F.100 North Ar 
man crew, is our first supersonic jet bomber Armament, air-to-air Faleon missiles or exceptional climb and maneuverability char supersonic ( 
with ceiling well over 50.000 feet. Armament itomic bombs. Holds latest official world rcteristics Now in- production. Can be cannon. Tv pe 
unknown, believed to carry large payloads speed record of 1,207.6 miles an hour equipped to carry air-to-air missiles or A-bombs ers and ” 
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or J-man carrier twin-jet at 
slow Speed over 650) knots 


n, bombs, or air-to-air missiles 


\4D Douglas Skyhawk one-man, carrier-based Marine Corps HOkK-l Kaman 4-place, piston-en- Marine Corps HRS-3 Sikorski assault 
W Douglas Skyraiders, carrier- ittack-bomber. Speed, over 700 knots with sin- dined helicopter for observation, rescue, and liaison Kither carrier- or land-based, it is employed 
Attack aircraft (center, below gle J-65 jet engine. Smallest atomic-bomb car- missions, It is an essential adjunct of division head- envelopment behind a beachhead to impleme 
essors to earlier AD types. Sub- rier. Armed with 20-mm. cannon, This plane is quarters to speed up flow of battlefield information imphibious-warfare tactics. It can carry 12 
heavy payload of armament latest attack type for new Forkest\i-class carriers. Contrarotating rotors are superimposed in pairs combat troops in addition to pilot an 
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@ [The l.S. Air Force, Navy, Marines, and Army are 
equipped with aircraft capable of either attack, detense, re- 
connaissance, or rescue tar forward in the combat zone. 
The Air Force is principally responsible for strategic 
bombardment, tactical air support, and continental air de- 
fense. The Navy has aireraft of similar types suitable 
to the variety of missions to which it may be assigned, 
with special emphasis on undersea warfare. The Army’s 
helicopters, sone of which can be armed, reconnoiter 
and carry troops and supplies almost to the front lines. 
These illustrations are from. official service photos. 
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-jet fighter 1-104 Lockheed Starfighter is supersonic with F-100 North American Super Sabre, the first of F-102 Convair al!-weather supersonic intercep- 
missiles of exceptional climb and maneuverability char- supersonic Century Series. Armed with 20-mm tor. Ceiling, over 50,000 feet. Of special in- 
ficial world icteristics. Now in production. Can be cannon. Types D and F classed as fighter-homb- terest to Continental Air Defense. Primary 


Ss oan hour equipped to carry air-to-air missiles or A-bombs ers and can carry A-bombs. Speed, 822 knots armament, Falcon missile or Genie rocket 
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F11F-1 (GJrumman Tiger supersonic high-altitude F3H MeDonnell Demon in the F3H-2N class (top The F4D Douglas Skvray supersonic jet all- 
fighter going on Forres vt-class carriers (top, below helow) is an all-weather carrier fighter armed witl ‘ r hghter-interceptor top, below " 
Armament, 20-mm. cannon and air-to-air missiles 2-mm. cannon and Sidewinder air-to-air missiles ‘ sith 20-mn innon, air-to-air missiles 
sault helicopter. 
ployed in vertical FSU-1 Chance Vought Crusader supersonic day 9-8 (Grumman Cougar fighter (center, below) ts 3D Douglas Skyknight jet fighter-bomber 
nplement Marine fighter (center, below) is being added to defenses of standard equipment in EsseX-class carrier squad sed by Marines in horea (center, below 
irry 12 equipped Forrestal carriers. Is armed with 20-mm. cannon rons Armament, 20-mm. cannon and rockets Mostly repleced by the bJ4-B MeDonnell 
ot and copilot. rockets, or air-to-air missiles. Clocked at 1.015 m.p.h light bombs, or Sidewinder air-to-air missiles bury ! ther heavils irmed aircraft 





F-94 Lockheed Starfire all-weather jet inter- F-S9D) Northrop Scorpion twin-jet, subsonic F-105B Reput Thunderchief fighter-bomber 
ceptor, together with F-S61) and F-89, backs up ill-weather interceptor. This tvpe carries 104 one of the latest supersonic jets, is scheduled for 
air defense until more Century Series fighters rockets (2.75-in in wing-tip pods. Others lactical Air Force Striking Groups. Armament 
are available. Armament, usually 2.75 rockets earry Falcon missiles and fewer rockets probably air-to-air missiles or atomic bombs 





Role of Guided Missiles 


While the Army’s ground-launched weapons are effective today, much 


more development is required to improve ther range, accuracy, and 


reliability and to make them suitable for use in limited warfare 


often 


UITE 


drawn between warfare and the 


apt analogies are 


game ol football. The present 


military situation offers such an op- 
portunity for comparison. Long-range 
strategic bombing is comparable to the 
50-yard touchdown pass. Limited war 
may be likened to the quarterback 
sneak. If our plans and deployment 
are concentrated entirely on long-range 
passes, the opponent may take fuil ad 
vantage of the situation and readily 
achieve victory through unopposed 
short thrusts on the ground. 

The Wall Street Journal on Novem 
ber 11, 1957; expressed the situation in 
more realistic terms: 
nat HE Russians are talking at the top 

of their lungs about their budding 
capacity to launch a push-button war. 
their Chinese 


and partners 


But they 
are quietly devoting the bulk of their 
resources to preparations for an utterly 
different kind of war. Nikita Khrush 
chev is proclaiming, for instance, that 
the missile has doomed the piloted war 
plane. Yet today Russia is outproduc 
ing the U. S. severalfold in light 
bombers and fighter planes. It is main 
taining enormous troop forces and giv- 
ing its army the most modern tanks, 
artillery pieces, and huge and highly 
mobile helicopters. It is training its 
soldiers in the maneuvers of ‘tactical’ 
atomic war.” 

It has become quite clear that, what- 


ever the cost in effort and dollars, we 


March-April 1958 


Dr. C. C. Furnas 





Dr. Furnas is Chancellor of 
the University of Buffalo, Buf 


falo, N. Y. 





must be equipped and prepared to 


tight limited as well as global wars 
Nuclear weapons, guided missiles, 


and the growing effectiveness of air 


transport have radically changed the 


planning and tactics of ground wartare 


which almost certainly will be the 


contest 


Emphasis is necessarily placed on dis 


key operation of any limited 
persal of men and equipment, on fluid 
ity, and on a high degree of mobility of 
both personnel and matériel. Guided 


missiles inherently are ideal for = 
= 


quite extensive use in this sort 


ot situation, 
In most of the limited-war E. 


which we can 





conditions in 
conceive America might become 
engaged in the future, it is almost cer 
tain that at times our troops will be 
greatly outnumbered. It will be neces 
sary to deploy our men and equipment 
to almost any part of the world very 
rapidly. Further, our supply lines will 
be very long. This could lead to very 
severe logistic problems it we should 
have to transport masses of equipment, 

Unless we can maintain a family of 
weapons systems that are substantially 
more effective than those of any enemy, 


awk 


ward if not untenable situations. Hence 


we will find ourselves in very 


it is most essential that the develop 








vent of guided missiles tor limite 
war be pointed toward achieving the 
greatest possible capability in (1) in 
creased effectiveness per man, (2) in 
creased effectiveness per pound, and 
(3) extreme versatility in order to cope 
with a great variety of situations with 
a limited number of types of missiles. 

My discussion will necessarily be lim 
ited in scope. It will not include un 
guided rockets, such as Honest John, 
even though those weapons do have a 
certain utility, at least for an interim 
period. | will confine myself to the 
ground-launched guided missiles in the 
domain of the ground forces 

I detine the guided missile as an un 
manned weapon which is sub 
ject to control after it has bee: 
launched. This control may be 
completely internal to the mis 


sile or it may be. exercise 


through a command link to the 
some external 


ground-launched 


from 


missile 
Che 


siles presently available for 


sour;rce, 
guided mis 
Army use 
are 

I. Dart 


missile designed particularly for anti 


a limited-range, wire-guided 


tank use. 
2. Lacrosse—a highly accurate mis 


sile carrying a very substantial war 
head, electronically guided to the tar 
get by a torward observer. 

3. Corporal—a_ 75-mile range ballis 
tic missile with inertial guidance 

3. Redstone—a 200-mile-range ballis 


tic missile with inertial guidance 
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5. Nike 


electronically 


fyax and Nike Hercules— 
guided antiaircratt' mis 
siles for medium. to high-altitude targets. 
6. Hawk 


low-level antiaircratt missile. 


an electronically guided 
These six make up the first genera 


tion of a well-balanced and effective 


family of missiles, carefully planned 
for fulhlling the Army’s function. But 
these developments are not static. The 
family lines will evolve and grow in 
effectiveness through the research and 
development route. 

Toward what areas of improvement 
should the Army's program be directed 
to meet the needs of limited war? 

Every engineer likes to design his 
equipment to the peak of perfection 
and to limit its operation to the 
design This 4 


opumum point. 


leads to a spate of multiple 
types of everything from auto- 
mobiles to guided missiles. This 
tendency toward proliferation 
through specialization will be particu 
larly undesirable for limited-war equip 
ment. It is not primarily a matter of 
cost of development and_ production 
of many types but of the best utiliza 
tion of limited manpower and limited 
weight-carrying capacity. 

Modern equipment is so complicated 
that each missile type requires a spe 
cialized crew, thoroughly trained down 
to the last detail. The more types of 
missiles, the more highly trained men 
we must have, even though the total 
firepower is not increased by the greater 
number of types. The fewer the com 
ponent parts, the simpler the logistic 
problem, not only in terms of weight 
to be transported, but also in terms of 


saving tme. 


\\ 'ITHIN limits, the necessary versa 


tility of the Army’s family of 
guided missiles will be promoted by 
keeping the number of types to a mini 
mum. Obviously this is a very compli 
cated problem and one which requires 
careful analysis. A new, comprehensive, 
and basic operations research study 
would probably be fruitful in setting 
up guide lines for future developments. 
By sacrificing some peak efficiency 
and by other compromises, it should 
be possible to make certain improve 


ments in versatility of missiles by in 
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creasing the spread of operating 


ranges. Ordinarily little attention is 
given to making the ratio of the maxi 
range ol the sys 


num to minimum 


tem as great as possible. In the inter 


est of the necessary versatility for lim 
ited wars, it is important to develop 
this capability to the highest practical 
limit. 

The virtue of reliability of perform 
ance of the mechanical and electronic 
components of missiles is obvious. Al 
though no one ever denies the necessity 
of improving reliability, it is an area 
of development that seldom receives 
adequate attention. Major effort should 
be put on this phase continuously. 

Even the simplest missiles are still un 


desirably complicated for G. I. 


operation under battle condi 


l 


tions. Something which seems 


very simple to a development 


dif: 


engineer may be very compli 
cated indeed to the soldier un- 
der fire. Much careful thought and 
design effort should be put into simpli 
fying the tactical missiles. 

Accuracy in striking the target is 
very closely linked to reliability, but it 
has unique problems of its own. Sub 
stantial improvements can be made, 
and they should be pursued vigorously, 
because inaccuracies can have very del 
eterious effects on the complete mili 
tary operation. 

For instance, if the objective is a 
point target, doubling the circular prob 
able error may mean that the number 
of missiles required to accomplish the 
mission will be quadrupled. As in ten 
nis, golf, or baseball, the accurate per 
former wins. 

There seems to be a growing feeling 
that the availability of atomic 


warheads decreases the need a 
for accuracy. Such a conclusion 
is not warranted for the limited- 
war situation. In a widely dis- 
persed and mobile battle area a 
there often will be a complicated mix- 
ture of friendly and enemy areas. The 
very lethality of atomic warheads will 
increase the importance of placing the 
weapon on the enemy target and not 


among friends. There will be a very 


small margin of allowable error. 
Several of the Army missiles have 
electronic guidance systems. This 








makes them susceptible to jamming by 


enemy electronic countermeasures 


Further, they are vulnerable to jam 
ming by the electronic interference of 
friendly equipment. Modern warfare 1s 
a complex and fiercely competitive 
electromagnetic-radiation jungle. 

No really complete and realistic tests 
have yet been conducted to determine 
how susceptible missile guidance sys 
tems will be to friendly or enemy jam 
ming under battlefield conditions. Such 


badly 


needed. We can never feel comfortable 


tests and evaluations are very 


about the battleworthiness of our mis 
sile systems until such comprehensive 


evaluations have been conducted. 


H' YW much degradation of perform 


ance will our weapon systems as 
a whole suffer under real battle condi 
tions? In so tar as is humanly possible 
we must determine the facts quanti 
tatively before we can design and de 
ploy new guided-missile systems with 
any degree of confidence. 

If the performance data coming from 
the type of realistic evaluation I am 
proposing turn out to be on the grim 
side, we may have to make major re 
visions in our guidance approach. 

Will the “all-inertial” guidance sys 
tems be the only ones that are reason 
ably jamproof? Will some entirely new 
approaches to the guidance problem 
have to be utilized? Are there any 
areas of basic research in guidance and 
control which are being neglected? 

Solid-fuel research for missile pro 
pulsion has advanced substantially dur 
ing the past few years. Although solid 
propellants probably never will achieve 
the specific impulses realizable with the 


= best liquid-fuel systems, it would 








seem that the Army should as 
pire to adapt solid propellants 
to all its guided missiles. 

The simplicity, battle-readi 
“44 ness, reliability, and uncompli- 
cated logistics of solid propellants out 


weigh 


the modest advantage of the 
somewhat greater thrust efficiency of 
liquid-fuel systems. Continuing basic 
research on solid propellants is highly 
important. 

Although a future limited war may, 
settle down to a contest 


for a time, 


with more or less fixed positions, the 
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side which has the greatest potential 
for missile mobility will certainly have 
a distinct advantage, particularly if it 


air. The 


high degree of mobility obviously 


has control of the need for a 
puts 
a premium on light weight, not only 
for the missiles themselves, but for 
launchers and all other ancillary ground 
The 


may be by aircraft, by jeep, or on the 


equipment. means of transport 


back of a man. None of the possibilities 
should be overlooked. 

Ability to break the equipment down 
into units of small weight is obviously 
important. Methods of rapid disassem 
added 


significance in mobile situations. Inter 


bly and reassembly take on 


changeability « fully as im 


f parts is 
portant here as it is in the automobile 
business. These items involve a host of 
development problems which are being 
worked on but which deserve a higher 
position on the priority list than they 
now have. 


The requisite versatility of weapons 
for limited wars depends to a major ex 
tent on having both high-explosive and 
nuclear warheads available. Since low 
vield nuclear warheads are now obtain 


is particularly 


able in light weights, it 
important that each of the missiles be 
developed so it may use warheads of 


either type. 


i i IERE is always a great temptation 

to develop a new missile or a new 
model for each warhead. In the interest 
of over-all simplicity and effectiveness, 


this tendency to make major changes 


, . 
should be 


tor minor reasons strongly 
resisted. 

The very best weapons are essen 
tially useless unless the target can be 


detected and located with considerable 


exactness. Some truly mayor improve 


ments are needed here. A heavy em 
phasis on basic research might lead to 
new methods of detection. 

Our 


naissance by visual, radar, or infrared 


present equipment for recon 
methods is inadequate. Improved, high 
speed drone aircraft which could sur- 
vey enemy terrain at low level in all 
weather conditions would be very help 
ful. 

It is certain that in future wars the 
mobile and fleeting target will be more 


important than ever before. Missile sys 
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‘Within limits, the necessar\ 
versatility of the Army 


y o7 


ty Guided missiles will Oe 


~ promoted DY keeping th 
mum. Obviously this ts a ver) 
com plicated 


probiem and one 


carejul anal 


wAICA COUMINES 
1 new, comprehensive 
and basic Operations research 
tudy would probably be fruit 
ful in setting up guide line 


jor fJuture developments 





effective, must be capable 


of going into action very promptly after 


the detection of a target, whether it be 


ground-based or airborne. Promptness 


ranizational de 


involves doctrine and or 
is equipment design, but 
essential parts of the im 


provement patterns tor mussile systems 


More than ever before, delays can be 
tatal 


Though | 


toward incre ising the 


have decried the trend 


number of mis 


| 
sile systems, one must be certain he 


has covered all functions before h« 


in be sure that he has the situation 
well in hand. What gaps are there 1 
the present program? 

The present arbitrary 200-mil ranyve 


limitation on Army missiles would 


seem to be an unnecessary and unde 


Without entering int 





tainly see 
tion in modern war could often reacl 
than 2 miles fro the 


out farther 
] 


muIssile¢ 


launching point 
Whether it be a 


new missile or on 
of the almost-available IRBM’s. some 


1 range of several hundred 


thing with 


miles would appear to be needed for 


the Army’s arsenal. 


N effective counterweapon to ballis 
3 battleheld ob 
The 


Army’s study program, Plato, is directed 


tic missiles in the 


viously would be nice to have. 


toward meeting this need. Though the 
optimists assure us of ultimate success, 
a reasonable skepticism is justified. A 
weapon which would effectively coun 
ter a ballistic missile would be the most 
dificult development of all time. But 


a successful result would be so impor 


tant that the project shot 1 be rsuc 
igorously 

The ideal would be a sir wie syste! 
nat would ;Wequately ( ter i 
nemy targets overhead whether ir 
Orne or ballistic Here, ayall ore 
eally sound i ea 

C ded. 

This has been a brief, descriptive cat 


ilog of the research and develo 


g 
eeds—as I see then tor the Ar 
vround launched guided Missile 
possible future mited wars. It 
leas seem unrealistt ind too dema 
ny. remember that in ftuture envag 
ents we are probably gx g to b t 
numbered and outwe ohe ] D\ ne 
enemy. Our only recourse w Y 
outsmart him. 

7 a final point | sh 1 like t 

° the use « rv great dis t 
the use of nuc ir warheads if we sh« 
ecome Inve noth 

if It the [ ted States sh 
one first, the negative pre iva 

ct on the rest of the world we 

e tremendous. We greatly t lerra 
the ropaganda l R SSia nt 

il on il t v7 the rst ite 
ind we ire Da \ elit ( tl 
worldwide soci ogical efiect « s 
the Mirst§ tactica it warhead. W 
she 1 d notr ¢ t ul Ss ve ire S 
ogically and physically epared ( 
ne whole wav ti of \\ iW IT] 
I necessary 

Even th ir w shi 
main in the “limited itegory at 
onftined to sma d weap 
adioactive conta it r ( 
remelv serious. After tl ’ 
il” nuclear weape is 1 in 
both sides almost certainly w nie 
them and use a great nv ol 
in subsequent fighting 

The radiation h izard will mount 


and very rapidly. Both civilian ar 


military personnel in the entire regi 

involved will be the victims—and 

civilians often will include our friends. 
In the present state of the world we 


The ugh we 


nust be fully equipped and must main 


an't afford to lose friends. 


tain the atomic capability at all times 


in as many weapons as poss 
tainly extreme discretion will be tl 
better part of initial I 

















Electronic Research 


An enormous amount of work still les ahead if we are to deve lop 


into usefulness for limited war the many undeveloped possthilities 


of increasing reconnaissance and communication on the battlefield 


T this point in history the no 

tion of limited war is obscured 

by the enormous concentration 
we are giving the sputniks, ICBM’s, 
and IRBM’s. In order to bring this 
subject into the open once again, it is 
necessary for our military planners first 
to recognize its importance and then 
negotiate the proper budgetary alloca 
tions. 

It is quite obvious that interest in 
limited warfare today has been mini 
mized by current events; consequently 
very few technical persons of repute 
are presently concerned with its por 
tent. There should be little wonder why 
the technical person in the laboratory 
has difficulty translating into research 
and development the vagueness and 
contusion which is so often substituted 
for realistic requirements. 

In order to obtain support from the 
laboratories, there must be some serious 
and positive speculation in regard to 
limited wars. Definition is required as 
well as the determination of what we 
expect our forces to do with the hard 


ware furnished them. 


AM 
I; 


act that our 


concerned by the 
Nation’s 


primarily 
posture 1s 
oriented toward the applications of nu- 
clear weapons. If the world should ex- 
perience future limited wars, we ought 
to achieve a capability which is not 
solely dependent on these weapons, as 
we may not have the opportunity of 


utilizing them. 
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In tumes gone by, weapons produced 
for the truly big wars were used with 
considerable effectiveness in the small 
interim and localized police actions, 
but this is no longer possible. We can 
with the 


not sately live concept ol 


a limited war by 


achieving victory i 


merely reducing the size of the push 


buttons controlling all-out war ma 
chines. 

The individual man as transformed 
into a warrior must not be forgotten. 
Our systems philosophy should be con 
cerned with providing him with weap 
ons systems appropriately constructed 
for limited warfare. He must be al 
lowed maximum flexibility and mobil 
remain in contormity 


ity if he is to 


with his immediate environment. 


Today there is much talk about the 
mobility of our Redstones and IRBM’s. 
However, before firing them it always 
appears that the surrounding country 
side must be subjected to an astonish 
ing metamorphosis if the weapons are 
to render maximum operational efh- 
ciency. 

One of the major factors which will 
assist us in overcoming the problems 
associated with limited warfare is elec- 
solid 


tronic research. The advent of 


state devices has completely revolution 





ized the concept of the soldier and 
Marine as mere single firing units. The 
weight and power consumption of these 
new devices are relatively infinitesi 
mal, and they ought to become quite 
inexpensive. 

The equipment eventually allocated 
each man will be issued like K rations, 
and he will be permitted to throw it 
without material 


away regard tor 


worth. Naturally there are many solid 
state devices forthcoming other than 
transistors which will have a_ pro 
nounced effect on electronic equipment 


in Wartare 


‘ws YTHER 
™ cal 


ateyvory 


extremely important 


business ot 


is that of the 


systems and data processing. In both 


our industrial and large business envit 
onments we understand how to cope 
with large systems. On the other hand, 
we have yet to resolve how to make the 
applications to small businesses or small 
situations. Once these methods are ini 


tiated our armed forces will be pro 
vided with increasing mobility. We will 
to succeed with less men 


effec 


also be able 


in the field and perform more 
tively against our enemies. 

In the past, all large systems used in 
war dealt with primary effects—in ra- 
dar it was the direct reflection—but a 
start has been made in studying deriva 


The 


a case in point, although far more than 


tives, moving-target indicator 1S 


this can be done on a research level. 


Work should be devoted to deriving 
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the maximum information from radio ing vehicles and of obtaining a knowl 
signals, whether they are our own, re “pl edge or terra behind the enemy's 
. fanning of miiitary re 
Ss 
flected from the enemy, or originated lines. A vast amount of work is rf 
. gGuirements for future weapons 
from a hostile force. In order to a systems must be done by the quired in geophysi n order to analy 
complish this, we must understand integrated activity of the mil: ind understand various types of ter 
sound, various types of modulation of tary, the scientists and engi rains. Hardly any work is now under 
j . neers, and the industrial plan ' , 
RF energy, and the sharing of RF fre " “ —e , wav which will produce a better know 
; ; ner. ; We cannot be content 
quencies for modular functions ' edge of geophysics around the eart 
with iimited vieu’s oO} our ca 
pabilities We must take a This is a tremendously important sub 
| WOULD like to point out here that holder approach to the prol rect which on more involves the role 
our successful air-to-air intrared mis fem and shoot jor the develop of electre resear n preparing 
ment of neu wedpon systems 1 ' 
sile operates on derivatives, not on the ‘ : : . J . aia for a possible mited war 
7} “The selection proce hould 
primary signal. There is a tremendous . j 
have a broader base and the 
amount Of pay dirt in this entire re research upon which this ts all \* enormous amount of work and 
search area which is not being ex founded should cover a much . pav dirt still lie ahead in regard t 
ploited—and, indeed, not being ener wider area. It is not sufficieni readiness for limited war. In order to 
y 1o Paseé ou eve lopme ni or . . . ‘ 
gized with sufficient vigor and thought. ’ . nitiate and accomplish successfully the 
A : al f thi bead tar ge ale weapons projects i : 
An eXampile of this is a company which upon laboratory experiments innumerable tasks which await us, we 
: . : | } f 
announced recently to the National Dether we belioue st mare must have a sense of urgency, rea 
Academy that it had just evolved a prudent to give our scientists need. and propriety compar ible to that 
new type of color reproduction system. and engineers sufficient funds stimulating the output of all the magi 
, ] to test Jull-scale prototypes of 
This type of invaluable speculation ener R a H weapons which we are constructing 
several versions \OBERT . 
is bound to increase our sensory ability 7 , yMpetitio vith th Cussians 
; SHatz, Cornell Aeronautical ompetition \ e Russian 
| ] ] } ve ] le ' = a 
on the battlefield, but very little atten Laboratory, Inc., Buffalo, ' ; 
tion 1s being extended to the deriva N. Y., during the afternoon Eprror’s Nort The importance ol 
- ore . rt smiral ] ] 
‘ tives. You undoubtedly remember Tay session of the A.O.A. Annual electronics in modern weapons systems 
} | p | 
’ naustrial Preparedness Meet ] } 
lor’s Series from college freshman text | _ 7 cannot be overestimated. Guns, rocket 
; ing it the Waldorf-Astoria. , : ; , 
books. In this case the most significant New York. December 1, — ind miussiles ¢ ill types depend Dor 
' . , 
term was certainly not the first one complex electronic vices or fir 
The area of sound is one we have control and guidance, al 1 the ce 
failed to use thoroughly. Again I refer munication of data at othe 
to secondary effects and derivations locitv of sound. However sound travels mation in wu 
Presently “ j | } it | te pid! he g ind na nendent upot ' ni , nt 
ve do not detect aircrait Dy quite rapidly in the ground and we pendent up electro! equil ri 
' } 1 
sound, since planes move with the ve should have the ability to detect mov many kinds 


Microwave radio-telephone equipment is being produced in large quantity for Army Signal Corps use 
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Cost of a Dual Capability 


It may be more economical in the long run to provide strong tactical 


force s loge ther 


with strategic deterrent power rather than to plac 


all our reliance against possible aggression in the nuclear threat 


“dual capability” can be defined 


as a military capability for fight 
alles | 

ing al 
Whether we can and should support a 
dual capability, however, becomes a 
real economic issue only if we desire 
kinds ol 


kinds of war. 


different forces to hght these 


different However, it 
we limit war by constraining only its 
objectives, area of combat, and resource 
commitment, the same strategic alr 
power that is our main deterrent to all 
out war can be militarily effective in 
fighting limited wars. 

\ small strategic bomber force could 
be diverted quickly to fight in a limited 
war, and its attrition at the hands of 
the enemy would probably be negligi 
ble if used in areas not covered by the 
enemy's air-defense network. It need 
not remain vulnerably based in exposed 
forward areas, and, most important, its 
use need not detract from our 
general deterrent power. 


The 


force would itself be the signal 


decision to use such a 
to bring the remainder of our a 
strategic force to a higher state 
of alert, so raising our retaliatory ca 
pability. 

But, of course, such a force can apply 


tremendous pressure only by using 
large nuclear weapons. If, for many 
good reasons, we want to avoid initiat 
ing the use of such terribly destructive 
weapons in limited wars, we need to be 
able to apply force much less violently, 
and with greater discrimination. 
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l-out wars or limited wars. 
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In short, we need land armies com 
plemented by supporting air and naval 
tactical units as a second capability. 
No one disputes our need to main 
tain a Strategic air power capability, 
but some argue that we cannot also at 
tord this second capability. To appraise 
their argument we must establish a 
sense of proportion about the military 


afford and in 


quire about the likely cost of a realistic 


establishment we can 


ilternative to a dual capability 
talk, such 
| 


loose talk, about absolute budget cell 


There is so much and 
ings being predetermined by the need 
to maintain a sound national economy, 
that this view must be disposed 
of first. For if we concede that 
we cannot afford to spend more 
than we are now doing upon 
national defense, but that more 
must be spent upon protecting 
our strategic air power and adding mis- 
siles to it, the issue of a dual capability 
seems to go by default. 
exercise in 


A deceptively simple 


arithmetic then yields the conclusion 


that we can afford to spend less upon 
armies and their supporting units. 
But while it stands to reason that we 
annot neglect the potentialities of a 
bomber-missile force 


mixed strategic 


for ourselves, and must protect it muct 


nore adequately when the enemys 


striking power is growing so vastly, the 


issue of its size and total cost 1s still 


; , 
open. And we can spend more upon 


defense in total if we are 


Sacrince some nonessentia 


sirable civilian alternatives 


pattern of our na 


( YOMPARE the 


A tional spending in 1956 with that 


In 1952. If the pre portion of our 


vross 


national mroduct devoted to national 


security purposes in 1950 (10 per cent) 


] 


had been raised to the level attained in 


1952 (14 per cent), the growth in na 
tional product over this period would 
have provided about $40 billion more 
in real terms for civilians despite an in 
crease in defense spending of some $16 
billion. Whether we ought to spend 
this muc h upon defense is an open ques 
tion, but it is irresponsible to evade the 
issue by dogm itically asse rting that the 
on earth, able to de 


richest economy 


vote over twit fifths of its resources to 
defense in World War II, cannot afford 
to devote more than one-tenth of its 
resources to this purpose now. 

Those who argue that we cannot in 
crease our defense spending sometimes 
assert that higher government spending 
must increase -the 


pressure upon re 


sources and drive prices up, creating 


inflation. But whether the net pressure 
upon resources increases depends upon 
simultaneously to curtail 


W hat we do 


civilian demands. If, as one alternative, 
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increase, 
Vhere 

th it high 

flationary 


lgher 


ment ¢ nay ( S 


will red In LIN prod 


uc¢ 

the same time they reduce civilia 
power hus civilians may take 
a smaller sl of an untortunately 


; 
smaller pie, 


ernment purposes, 


B' I this argument at best 1 
ible I Truc 


, not convincing. i 
taxes lessen the material rewards 
working, but they also make people less 
able to aflord th pleasures of not work 

] j 


Ing. The mcentiy { ) proauce need ne 
be impaired | hi er taxes, especial \ 
if we design tax structure t 
strengthen its { ct upor 
centives., 

So much for the prominet 
largely false contention that we 
spend more up 
sue about the « 
is whether any 
ture promises 
money. 

The prominent alternative 
tegy that concentrates our 


capability upon strategic air power. 


alternative that must be 


searchingly. Ol 


viously it 


m dismantling 


great economies tre 
tactical arms. But, more subtly, 
ably it | ) ¢ great disecot 
also. 

We must not overlook one 
economy which is associated witl 
dual capability; namely, econon 
air defense—especially in civil de 
We do spend a few billions per 
upon the air defense of the U 
States—an impressive sum but 


amount spent upon radar warning, 


fensive missiles, and fighter airpl: 


could ibably be 
fold without guaranteeing 
vulnerability igainst enemy 


And while we might be 


effective bomb shelters for 
' , } 
populace without doubling our current 


7 
spending upon protection against 


attack, protecting our industrial and 


as 


sociated facilities is a different matter 
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un ike ly 


] 


ind 


may 


the probabil 


erately. Witl 


( 


ur tl 


reduce 


ibility that 


rise 


trom 


tX 


1aCh 





some combination of more active de 


fenses and even a modest approach 
toward underground cities can easily 
cost billions more per year. And, iron 
ically enough, any dramatically big ef 
fort to reduce our physical vulnerability 
would itself advertise how seriously our 
government took the threat and would 
thus to a degree increase the very fear 
that our air-defense program has to 
overcome. 


When one 


implications of 


considers the air-defense 
substituting strategic 
airpower for a dual capability, it is by 
no means clear that the substitute 
would be any cheaper. 

sroadly speaking, we have a choice 
between two contrasting military pos- 
tures, each of which is expensive. The 
one, concentrating upon strategic air 


power as the deterrent, would econ 


omize on tactical arms; the other, 


stressing a dual-capability deterrent, 
would economize on air defense for our 
civilians. 

The strategic argument for a dual 
capability is that it minimizes the risk 
of total war while permitting us to 
counter local 


deal effectively with such aggressions 


aggressions. If we can 


by tactical means that are clearly less 


violent and more discriminating in 
their application of force than strategic 
nuclear bombing, we are less likely to 
incite massive retaliation in reply. 
Moreover, the associated combination 
of securely protected strategic air power 
and manifestly insecurely protected 
cities presents the posture least likely to 
encourage unreasonable enemy fears 
that we plan preventive war. Conse 
quently the risk that he would take pre 
emptive action by all-out attack be 


cause of such fears is minimized. 


( ‘LEARLY, the reverse combination 
A 


of insecurely protected air power 
and securely protected cities on our part 
is the one most likely to provoke pre 
emptive action by the enemy. If the 
enemy sees such a combination he can 
only conclude that we are terribly stu 
pid or that we are planning to strike 
first with our bombers and missiles, and 
hence feel no need to protect them. 
This is a terribly dangerous posture 
look 


our retaliatory 


for us, for our intentions tear 


some at a time when 


824 


capability is vulnerable. And the stra 
tegic air-power alternative to a dual 
capability would not avoid this draw 
back altogether by protecting our air 
power, tor the associated greater pro 
tection of our cities would stull, to a 
Suspicious enemy, look as if we might 
launch a preventive war. 

Some, of course, choose to avoid the 
hard issues of choice among military 
alternatives by simply advocating much 
higher defense budgets. Such budgets 
are economically feasible, but whether 
they are desirable or politically feasible 
is a different matter. 

The responsible course is to face the 
issues of choice by as 
suming budget con 

seek 
that 


“ straints, realloca 


tions would get 


y 


——— 
——., Nore 


at each budget 


BSS eter |e 6 from the limited 
resources, and only then advocate higher 
total military budgets to the extent 
found desirable. 

This procedure is particularly rele 
vant because we may well be mixing 
inconsistent objectives in our programs. 
Certainly we can better use elsewhere 
the smattering of resources still spent 
in building a mobilization base for a 
remote World War II-like contingency. 

Much more generally, we seem to 
have achieved an uneasy compromise 
between the dual capability and pure 
air-power alternatives outlined above 
and we may be getting more of the 
disadvantages of each than their ad 
vantages. While we retain ready tacti 
cal forces and support those of our al 
with 


lies consistent a dual capability 


strategy, we do so at such reduced 
levels that their ability to implement 
this strategy is gravely questioned. 

Meanwhile we concentrate our air 
defenses around our cities as if in sup 
port of the rival strategy that seeks to 
make a strategic air-power threat cred 
ible in terms of deterring many kinds 
ot aggression, but we cannot promise 
invulnerability to our people. 

If defense budgets remain at current 
levels, perhaps we could get much bet 
ter protection if we boldly try to realize 
the economies of a dual capability. If 


more of our strategic 


we concentrate 
air power in one well-defended force 


and economize upon our air defenses 


by concentrating them primarily upon 
the limited but indispensable function 


of protecting that force, we may free 


great resources for building tactical 
forces to fight truly limited wars. 
With this posture we would not ap 


likely to 


would stand ready to punish terribly 


pear initiate total war but 
those who would, and we would pos 
sess more plentiful tactical means to 
counter local aggressions without in 
voking the supreme threat. 

Of course, the reasonableness otf 
adopting such a posture is dependent 
Soviet and our own 


upon acuons 


choices. If the Reds should begin to 
disband their armies and put their cities 
underground, our fears of Soviet pre 
emptive all-out attack would naturally 
rise, and we should probably be com 
pelled to follow their risky and expen 
sive course. Less obviously, the same 
result can follow because our own ac 
tions in “modernizing” our _ tactical 
forces with nuclear weapons go so far 
that the distinction between applying 
these forces and strategic nuclear bomb 
ing is lost upon the participants at the 


scene of conflict. 


N this case the provocation of the en 

emy is equally severe, our ally at the 
spot suffers as much and finds his own 
conventional forces equally as futile, 
and consequently the political advan 
tages to us of having moderate and 
discriminating means of applying force 
are lost. 

Sut if we act resolutely to maintain 


such means to counter local aggres 
sions, which implies radical weapon 
limitation, we can without appeasement 
reduce the risk that a limited war will 
flame into a total war. 

This course will involve large expen 
ditures upon tactical arms. But this 
course alone gives our allies a real in 
centive to supply complementary con 
ventional forces so they would assume 
part of the over-all burden, and it is 
more consistent with lower expenditures 
upon air defense at home than would 
be the case if we adopted the air-power 
alternative to a dual capability. 

Far from being necessarily more ex 
pensive, such a dual capability may be 
militarily the 


the cheaper as well as 


more satisfactory course. 
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For Scientific Education 


A.O.A. maugurates Croucr Fund for long-range armament preparedness 


HI 


clation has 


American Ordnance Asso 


embDarkKed 


step to 


most siynilicant 


Vancement ol preparedness, 


irmament 


The Crozier Fund tor Scientitic Edu 


cation has been inaugurated by the As 


sociation’s Board of Directors to assist 


in the training of scientists in basic and 


applied research 
It is the hope of the Association’s 


governing board that the project will be 


from the start and that 


] 


studies 


most successful 


the results of the undertaken 


will have important bearing on the 


progressive and scientihc improvement 


} 


ot our American weapons. Thus, scien 


tinc education will be more thorough 
and the armament of our Army, Navy, 


and Air Force will be improved, 


generosity of the 
Mrs. William 


American Ordnance Assi 


\ ene GH_ the 
Maj. Gen. and 


Crozier, the 


late 


ciation is the recipient ol 
may total more than $150, 100. 
Crozier, Chief of Ordnance 
Was one 


\ssocia 


TO, 1942. 


Army from rgo1 to 1918, 


the founders of the Ordnance 
tion. He died November 

Under the will of Mrs. Crozier and 
in tribute to the memory of her distin 
guished husband, the Crozier residence 


North 


was let 


Massachusetts venue, 


1). ¢ 


at 1725 
west, in Washington, 
the Association. It was her wish tha 
the property be used as national head 


quarters. Mrs. Crozier died August 2, 
1955. 

Since approval of the zoning authori 
ties of the District of Columbia to use 


national 


the property for headquarters 
could not be obtained, the Board of Di 


Brook 


ings Institution of Washington, which 


rectors accepted an offer of the 


has purchased the property. 


From this and other bequests in the 


March-April 1958 


(rozier 


nstitutions, 


Such use 


th er 
pre paredne ss in 


years to con 


American ( 
phasis upon scien 
een 


sIn 


on the 


part ol 

the souridness of 
The aim ol the 

Army, Navy, an 


taining adequately train 


our ward b 


proportions 





The New Torpedoes 





The two new acoustic-homing torpedoes shown here are really submersible guided missiles and can search to great depths for en- 
emy targets. The Mark 32 type, above, need not be fired from a tube but can be merely dropped overside from an open launcher. 
The lightweight Mark 42, below, is now operational with the fleet and can be launched from ships or aircraft (Navy photos). 
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Defense Highlights: Monthly Review and Outlook 











e Defense Department reorganization 


under fire tr 
Chiets of 
erally lay 

In one ott 
about 


accuser row r on civil I ( 
, ‘ i iit 


Arthur 
pointed 
dent's Ivisory mmiut on ) ri ryval ito! 
for Spacemen. 


drastic 
Eisenhower 
cussions. .\ { 


this month 


e Atomic Aircraft. 


Keirn, USAF, cl 


small atom 

the Navy pro} 
Now the 

interserv ice 


Actually, Nava 


e The Military Budget.— Mount | 
in the proposed mil | ] 

B. J. Schriever 
ment Center 
impetus to the 
funds were 
comprehens! 
Army sces 
strength ul 


The prope 


smalle st mer 


e Ordnance Chiefs Changed. 


il oOo weilc 


March-April 1958 








ot Army 

for new duty as Command 

s Army, Japan, and Deputy Com 
May. Gen. J. H. Hin 


Chiet, acul Intil A SuUCcCEeSSOI 


S. Army 


the Nav y 


as Com 


Frederic S. Withington, Chiet ot 


has been transterred to duty 
Forces, Japan. Admiral 
succeeded | r Adm. P. D 


Chiet ot 


Withington will 


Oe 
Stroop, tormerly Deputy 
ly commander, Taiwan Pa 


trol Force 


enters will 

The 
York, 
longer 


\jax 


Four of the country's vital 


| Ic rr ules missile 


e Nike Hercules. 
protected by the Nike by June 19358 
that New 

und Philadelphia would have the new, 


Nike 


Washington-Baltimore, 


alongside 


ISSI operating 


announcement 


e New Missiles.—Simultaneously with the 


ft the Johnson, vice-president ot 


ol ippointment ol Roy W 


) direct the Advanced Research 


General Electric Company, t 


Projects Agency, the Department we a special 


Detense 


briefing and satellite pictur The following 


rarely mentioned missiles were again brough light: the 


Navy's Corvus, 
Dal 
carrier aircra 
Aircraft 


cratt Company 


to-surlace production at 


, } T 1 1 ] 
used andott bombing Dy 
C,oose, vel 1 DY Fairchild 


McDonnell Aur 


Tem 0 


( | : 1 t Green © 


and atr-to-surtace diversionary 


at Aur 
hiding the location of the “pay 


ecently des 


} 
| orce Weapons planned 


enemy radar, 


eer k 


Na v's rocket assisted torpedo Rat) which 


contruse 
le in an Likewise 
fired through 


shipboard by rocket, descends by parachute, 


Ir trom 


| then homes on enemy submarine .) 


1S demanding concentrated study. 


Earth 


e Man-made Weather 


H. G 


j 


Houghton, director of the Laboratory of 





recenti\ 


Force, a“ 


$2562.98 


presented 


Tlead ] 
Washi 


turned 


f cere mony in the 

] States Ir Force 

D ? check which was 
May. Gen. FE. P. Mechling, of the A.O.A 


, 
represented the 


head 


/ 


excess Of receipt 


pts 


annual Industrial 


Issac i 


Dece mobocr J 


“ure from the 
Vecting of the 


Vew York 


7710Nn 


f on . ‘ la nad i “ 
lanat , L fund 
onating such funds 











Massachusetts Institute of Technology, has 


wavs by which man could alter the weather 


areas. He and several other eminent scientists 


growing possibilities of this 


\ , 
have pointed to the 
powers to cause more Gamaye 


They seek further concentrated 


used by enemy 


} 


lear attacks. 


experimentations for the security of the 


> 1] 


e Research and Development.—Dr. James R. Killian lists 


grand strategy to maintain our relative 


OllOWING 


th in technology that h ums now leads the world 


re objectives with a better balance between basi 


ind development; more continuity of eflort with 


and starts in the support of research: “a sus 


tor 
18) 
StOpS 


| educa 


fort to modernize nvigorate screntihic 
cultivation of talent and 


more attention 


" , 
ellectual accom 
for llian and others, the 


Department central 


translate and di ! scientihe reports. 


National Science Foundation will speed up the transla 


ich documents. Compared with other nations, the 


translation of Soviet and other ountries research papers 1S 


notoriously behind schedule in the United States 

X-15 rocket aircraft ap 

that AF research 

rht worry over losing jurisdiction to the ARPA. How 
program stems trom the early Bell X-1 and X-2 re 

With the 


e Space Vehicle.—The Air Force 


, . — 
nes so ose to outer-space capability 


proac 


1} 


ft, the test beds fo T SeTIES 


Air Force hopes to fly it speeds of over 3,00 niles 

ir and possibly climb to 4 nil The program 1s a 
int ence ivor of the Nationa Ad \cro 
\ir Force, the Navy, and industry. Nerth 

\viation, Inc. I 


otor will 


sory Committee tor 


. , 
Is DU ny th tructures, 


come from Reaction Motors, The 


problem returning the craft to 
tmosphere the pilot. 


e Antisubmarine Warfare.—The principal need of the 
j 


ccording to Adm. Jerauld Wright, Commander in 
Atlantic Fleet and NATO torces Atlantic, 


ind develop nent activity in intisubmarine 


of the n the 


more research 


art: This problem calls for improved detection equip 


, 
reratt. and helicopters. Complicating naval defense 


nsiderations is the capability of all Communist naval craf 


minefields of many types, a great hindrance 


massive 


h surface ships and subm irines. 


e Antimissiles—In addition to its antimissile missile, 


Nike Zeus, designed to counter ICBM’s, the Army 


to protect troops 1n the field 


has dis- 
closed interest 1n an antimissile 
Thouvh these projects remain highly 
Wood Army 


T } ial 
Research and Development, said that excellent progress was 


] 
enemy misses 


ij. Gen. Robert ] Deputy Chief of 


g made with both types. 
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Our Level of Defense 


An Editorial 


HI 
Dest 
that the 
\s 
concerned, 
ire viewers, 
something it 
Che consult 
capable and 
of the Army ( 
Joint Chiets of 
secretary of 
former Chair1 
Twining, the 


secretary ¢ 


that they will 
Red tap. 
words. The ol 
deep and 
prove the ren 


on to the 1m yx 


ND that | 


neec It 

our detense. 
nent because ¢ 
been on 
next 
we are again I rrade ji r cutting 
caliv—another « h program und ay. Ine 
the national ittitude toward o 
long term is either one of hysteria 

The cost of this folly is tragic both 
is time we set our sights and hold 
period, if for no other reason that 

An excellent paraphrase of this conditi 
in an address recently before the San Francisco Post ot 
Ordnance Association by E. Finley Cart 
Stanford Research Institute. Mr Carter said: 

“We were given a warning with the first Russian 
That warning has n reechoed | le secon 


Americans have 











Maj. Gen. E. P. Mechling Retires, 


Joins A.O.A. Headquarters 


Maj. Gen. Edward P. Mechling, Con 


mander, Air Force Armament Center, 
retired from 
January 4, 1958. He 


is now a member of the 


Force Base, Fla 





veadquarters staff 


in Washing 





| operations of 
the Association's Technical Divisions and 
Committees which now number more than 
one hundred 
(seneral Mecl lit x 
vas graduated from the 
United States Military \cademy at West 


Point in the Class of 1927. 


a native of Wash 


The occasion of his retirement was ob 
served at Eglin by a series of fetes and 
i military review 1 onor of his long 
ind outstanding | lership in the field of 
armament, and especially in the advance 


ment of air armament research 
Mechling vas awarded the 
Medal by the Air 


Scott Gold Medal by the 


General 
Distinguished Service 
Force and the 


Ordnance Association 


Chere were i series of celebrations in- 
cluding a reception by the Fort Waltor 
Beach Chamber of Commerce 1 dinner 


dance by the noncommissioned officers, and 


i reception and dance at the Ofthcers 
Club bv the ficers and civilians of the 
Armament Center. At the latter, on the 
evening of January ird (seneral ind Mrs 
Mechling received the 
" t= 1 


pecially decorated hall where a large con- 





es- 


tingent of Air Force personnel, members 
of the Ordnance Association, and repre- 


nd ind were in 


sentatives of science and industry 
ittendance 

review 1n fis honor on 
Mechling Was pre 
Medal 


At the military 
January 4tl 
sented the 
by Maj. Gen. John W 


Commander, Atr 


General 


Distinguished Service 


Research ind l 


ment Command, on behalf of the Seere 
tarv of the Air Force. The citation which 
accompanied the award reads 

“Maj. Gen. Edward P. Mechling dis 
tinguished himself by exceptionally meri 
torious service to the United States in a 


position of great responsibility as Con 
mander Air Force 
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sessums Vice 


Develop- 


Armament Center, 








professi I rraduate of the United States 
Military Academy, the Ordnance School, 
P \f sette stitute f Tecl 
Tea ‘ ] t 1 I 
+ e the ent f ea st for 
y \j ! is | tre 1 , 
ig@lin All or ce 4 I 4 the \rmy 1 sul eqt tly f the \Gr 
-7 her 1057 
February 1952 to 30 Novembe ‘ Force. Hi ice with the A ( 
ol ! ‘ \ ‘ 
, , ' 4 : neon 
Throughout this time, General Mech 4} ru ! ¢ the 
tne ¢ rt rig 
ling improved the character of the Air ane Wife Was lowi that « 
I ’ \ Wa ollow t 
Force air armament testing immeasurably flict he w tt ferred to the \ ree 
ind with it has effected si cant in edt alana tailing eadit rt the 
provements in the armament ¢ wility of 1 ' test of sur pons 
t evelopt s rs ri capo 
nany of our current ai ) systems svstems for the Air Force as ¢ mander 
This 1 t iccot te i f the Air Force A ent Center 
mnolete nd inade t f ties nd 
ce ree Ac t <i HLi¢ i t His nts t ent e ¢ er, 
scant resources technici inistrator combined 
é istr 1 
General Mechling’s achievements in vith is broad experience have contribute 
the field of air armament, and his out ‘» ereat measure to the high standards of 
¢ tng lorchit ro tiona 
standing leaders ga i the irmament f the I ted States 
1 professional | rw le r ive ré 1 : 
rot 1 a £ Force 
= tribut ¢ . , 
sig r 1 The \ Ord: ( \ssociat 
the | ted State The singu ¢ 1 men 
cr ter 1¢ ( ( 
Ctive ccor Is ents of (set eT f ( u ead 1 
1 | + 1 ¢ ] 
linge « ‘ ) " S * = ea et , 
career the service rt s a al \ Scott on ler of 
d reflect ¢ t ¢ 4 iT mip nied Sees f the Get 
ae j ant Air Fo ” r ' 
e United Stat eral Munitions Board in the First World 








g the review, Gene ] 1 Mrs War.” 
were guests Di nor it a 
luncheon tendered bv the | Post ~= 
f the Ordnance Associat f | 
General Mechling is a charter member George Fielding Eliot 
ind formet resident Among the honor 


Addresses Meeting Of The 


j I fobert W. Burns — ’ 
s Maj. Gen. I Association’s Aberdeen Post 


guests W 


Commander, Air Proving Ground Center 

ARDC, Eglin Air Force Base. Greetings Phe Abe Post of the Association 
ere extended « hn ilf of tl \ir Fores eld its t t tt ecTea 

by General Sessums \ ttractivels u Cente \l ee Proving Gr n 

bound volume of letters from friends and Md m Novembe 19t] Chere is a 
sociates was presented t the general excellent turnout of almost 200 mem 

} Col lac Su ers W i mbled to greet (,eorge 
recented hy Col lieldir Eliot, the guest speaker. 


eral Mechling was 


vice-president of the 





presentation was made by Col. Henry N 


Marsh. general chairman of the Associa- 
ion’s Technical Divisions and Commit 
tees. Greetings were extended or hehalf 


of the Association by Col. Le \ 
executive vice-pre sident. Col 
Romig, president of the 
sided The citatior \ 


Scott Med 


Throughout his long service to arma 





Eliot, 
model rocket and launcher from Harry A. 


George Fielding left, accepts a 


Bechtol, president of the Aberdeen Post 
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A.O.A. Board of Directors Conducts 
Regular Annual Meeting in New 


Husse \ 
ood, directors. 
a 


first meeting 
New Yorl 
lose, Calif 
Conn.: ar 
Wasl ] 
a year since 
tion, October 3 
\ review al 
of the Assoc 


members of 


March-April 1958 
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1 Co t \zusa, Calit; and Ridge, N Ernest G Ska t Cle ‘ e guest of 
at :,. a | i Steel & 1 ling St \ ron Works, Sedro-Woolley ! he f of the cit 
Corporation, Ne York, N. Y. Direc \ Kirl McD Murra ffered t back f Cleveland in 
t cte t t ¢ ( miel Carcdnie Lo inv of Texas dalla 1 @N lol u t t etense 
Fort Lauderdale, Fla.; and Mr. Knowles ( MecHannan, Cent N \f t cti by t residing 
Pro & G ble Company, Cincinnati nd, O | St ce (x | \\ resented 
Ohio M M f ( . cae * 
The twenty-f embe .o mci \ nN. ¥ \\ ( s () (y \I 1 service 
irge ‘ ( | \uer Hoe Ci \ P mn. 3 1 ce f 
( i XN \ YN ¥ lo S S et Gene | P ( , ( k \f 
( ttorne t H M ( \\ ( H \\ ct ft ( ela Post 
Harold R. | r, Cadillac Tank Plant st i Detr I ( a ! ( ! f the | f Repul 
(GMC, Clevela O Whitley C. ( ) t. M \\ \ Spruar Steel ¢ Mr. Whit ote 
, thr \ireraft Co H \ gton, De i-7. 4 Ward, the Cr ‘ M fo ‘ 
e, Calif lacob L. Devers. | t ( ( Ne | ( ( ‘ 
I ( 1 Airplane ¢ | tio \ N. ¥ ery \ s ‘ f\W " 
ia. \ ry \. Duffy. I \ot eral Cl Rear Adt Direc f MM First Worl 
( letro Mic | | Yose. A t ( fot Nav 2) War , ent vears esident 
Cat ir Tractor ¢ Peor f | t On ie f the O.A 
Maurice A. Fra lecre & \ ) \ eX the G ld nut 
Mi ee ert C. Ce ( ( i f i ( ex ft ( unist 
it San G el, Calif Britton I f t nent forces st t f ind 
Go m, Blac | ( nv, Gir | int Secreta t \ f ( f t of ilitar id 
R Ils, Mic \\ \rnold Ha M cs H t engt es 
son & H er-S Mason ( t t H : 4 ilert fars é 
New York, N. \ Carl R. Hellst gistie rvice ) t ( ( era f 
Smith & Wesson, Inc., Springfield, Mass ‘ the u tec the i 
Ca G. Holschu Sperry Gyrosco f the 1 ‘ 
( inv, Ne \ N. ¥ Walt r t of Def \ ira e( 1 that 
N. Howles Lansdowne Ste S 1 f e the ces qualit 
Company, Morton, Pa.; Roy T. Hurley ge 793 of this issue nd cor t fectivent means must. he 
ne t ree rf iry serv 
ry ’ ry . . ice.” 
Record Turnout Honors General Twining 
- . ’ > . 
At Annual Dinner of Cleveland Post 
A 
ae a ee Paar dines pee \\ Dixie Post of Association 
ind Post, held this year in honor of Gen. — ( national pr t of the A.O.A Inaugurated at Hampton, Va., 
Nathan F. Twining, Chairman of the — to brief the member iation pro On Pearl Harbor Day, 1957 
Joint Chiefs of Staff, at the Hotel Cart General Chidl bed plat 
( r 1 Oho I Puesday Ni ve o t ua eeting. outinl > a ‘ _ . ited t 
12t l ( itte ince f 600 tive t P ; the Amer an Ordnance 
, ‘ ‘ \ r ‘ \ t mal i eet » it t ( ( i 
: , , : , : t t. Hampt Va Sat 
Toastmaster Albert J. Weatherhead, Jr... key role in today’s changing national 7 
Post president, after introducing the dis defense picture. D ber /th. The dat 
r ( I t f Pea Hart 
Day sin t established tI 
Yorkt ( te forerunme ff 
Post 1 ul ‘ t iva 
hackerou 
I’ neg eet! i reception was 
held r ft 1 ests rig. Ger 





rs dinnet et g was 
opel 1 wit invocation delivere by 
the Rev fm. lhauset sto st 
Mary's St f the Sea ( rcl Fort 

Monroe, \ Post President George Sv 
in wnee of rene siemens 

General ith an | rary met 

A inal ‘ Ah conins 

rict \T-( all tine ares — , 
C. M. White, left, Cleveland Post president, presents Crowell Medal to Gen. N. F. one a diabeiicdL aa Me eee 


Twining, Chairman, Joint Chiefs of Staff, as Post Vice-president J. E, Trainer, Presi- 
dent A. J. Weatherhead, Jr., and Gen. B. F. Chidlaw, national president, look on. 
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A.O.A. Fire Control Committee Holds 
Meeting at Naval Submarine Base 


Miner 
\rma ( 


EF. Finley Carter Addresses 
Luncheon Meeting of the 
San Francisco A.O.A. Post 


March-April 1958 
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ine ¢£ t cal s I 1 V La it t re take ctior r rte tha vit ca r I 
nN Sta Yesea Inst s able the Na \ ‘ é ‘ 
‘ \ ‘ 4 Via { 1 ent 1) \W tte ‘ il Vice ssiles t \ La | cx ‘ 
Sa in kee l wit it t rt CSE é ere id 
Mr. Butts’ appeal t re progress i ite for tate t they 
eve t t S er t ers of more 
Mr Cart caiaal ' \ tic et to come 
\ eV ts a S ‘ the 
\\ ; Michigan Post Confers Dow 
Vc t i 1 ‘ i 
comiticnit ‘ecamele tus Gaciet slnedias Medal Upon General Gavin 
tent At Meeting in Detroit 
il \f 
~ e M 
‘i | rter cat | wre en s . a . , F P x 
William E. Butts, left, retiring Post pres- 9 ner meet 1 iy, December 10th, 
wing Our storenouse OF SCtent ident, and W. E. Waste, new executive. the ' hima ' Sheraton 
i ice x inec 
¢ ita it ther ns He t () \ \I ( ] 
miunist satellite chieve n vit ( t Ss t Stat \ +] 
felt tha tte I ( r \\ | Waste ( I ( t Rear 
ike 
the \ erica cople il \\ I | ma ' LO 
' — i i 
real/e that the Nation is a W rie \ Western Sea rontier 2 Ss \ R P 
to blame for our deficiencies in this Fletcher, national Council representative . 
’ 1 
PI i] lel / . P . Vi . > . | 1 eting Va ere t t to 
uladelphia Post Visits Planetarium, ic Wiiatics i concdilie aaa Ga oi 
. . spected lea Doty ¢ 
ars Ad l Ral D Vl — 
Hears Admira aborn at Dinner Meeting |»... . ae 
’ i MI 
Che Philadelphia Post held an after ksergian, chairman, A.O.A. Guided Mis , 
noon and evening of A.O.A. activity ot ile 1 Rocket Divisior Capt imes uf . 
Tuesday, November 19t The progran M. Farri ommander, Phil phia N 4g 
( ith av ta ecture the Fel ~ rd 1) | | | 
! t attendance of 752 
; we £ the iy iia . S ! Na ince of /32Z 
ere Dr. 1. M. Levitt inetarium d \ \ir Develop t M Center \ a ] 
rect presented a tensely interest t ] ( HT ¢ ‘ a . , ! - 
5 \ Ie ¢ 1 
u of the satellite | ra ot ( ce |? ()r 1) 
Lited States in th International Cie ( istrict \ 4 
ysical Year, amplified with tracing sat lowing a brief report Post at ‘ . 
' Dr 
llite paths in the heavens of the plan fairs, Mr. Webster introduces r Adn 
\ t f Vectmin c 
iriun W. FL R ire f Sy . . " saad 
\fter brief break, the cre \ \ ; fO guest | : 
time tor the receptior ind tl ( tab \ l - : ; 
meet ( ing ; ¢ S t ‘ *) ‘ Ad — eo —_— TI 
Franklin Institute. Everett Webster. pre gram, including surface s] nd submer : ‘ 
wient ‘ | t , t the ’ ‘ - - cw ele r ve 
: the ¢ ’ rec P . 
‘ ou , ‘ for 1958 ] B Whcslte ey ae 
Met Stee ( I ti cel ] 
, _ lirect 
r ) t 1 Motor Co 
S 1) lar 
vester ‘ C. MecMath 
\\ t I { 1 i | | ow 
I 1 g , } I 
i A ne 





Attending Philadelphia Post meeting were, left to right: Rear Adm. S. B. Spangler, tion he received as president. His + 
U.S.N., Johnsville, Pa.; FE. B. Webster, Post president; Rear Adm. W. F. Raborn, Jr., 
guest speaker; Dr. I. M. Levitt, Fels Planetarium; C. L. Eksergian, Budd Company; 2 
Capt. J. M. Farrin, U.S.N., Philadelphia, Pa.; Col. H. C. Thayer, U.S.A., Philadelphia, — 0V@tton (Continued on p 
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° . » \g\s — = « Ls 
with a 


Cincinnati Hydrospin 


Many of the conical, curvilinear, hemispherical and tubular 
shapes required for rocket and guided missile components 
can be—and are now being—‘chipless machined” by a 
Cincinnati Hydrospin.® 





Cincinnati Hydrospin machines are built in a variety of 
sizes and styles to meet your guided missile production 
requirements. 








Get full details now on the time and material savings . . . the 
improvements in part quality and material strength. Call in a 
Process Machinery Division field engineer. 
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PROCESS MACHINERY DIVISION 


é 
‘NCSNATT “ dr 0S IN) THE CINCINNATI MILLING MACHINE CO. 
7 CINCINNATI 9, OHIO, U. S. A. 
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Special tribute was paid to Mervyn — that only a few members knew of in ad 
Gaskin, chairma ot the \lembership vance—was the founding and first award 
Committee, | Xussell Valpey vice-chair the Alex Dow Gold Meda it id but 
man, and the met ers of the Red and recently been ordered vy the Michigat 
slue membership teams. The Red team Post officers and directors t onor ot 
onsisted of: D. ¢ Pipe Ford Motor \lex Dow, an engineer and industrialist 
Company, captau Leshe G. 1 r of Who was president and later board chair 
the Kelsey-Hayes Company; John Wilt, in of the Detroit Edison ¢ iny and 
Manutacturers Nationa bat rank tor over twenty vears chiet of the Detroit 
Churley, Federal-Mogul Bearing Com- Ordnance District. The Dow Medal was 

ny Harry | Rottic 1 vl authorized just in time to be first. pre 
Corporatior ind John Bohmri rue sented to General Gavin. In the award 

i Trail ( T e tean cere my, Mr. Harde ead the citation 
comprised: Roy Cat Detrex Chemical Which stated in part 
Industries, Inc., captai Elmer Gormsen, “He now directs an alert and tireless 

vrolet Division, (6 M¢ L.G Wiseley, search for every scientific ind technical 
Michigan Consolidated Gas Company; A possibility that would increase the fire 
H. Hilverkus, Chrysler Corporation: Ro power and mobility and perfect the tactics 
bert J. Kelly, Detroit Edison Company of our ground forces. He would ensurs 
Joseph A. Anderson, AC Spark Plug that never again will our soldiers fight 
Divi 1oOn, GM‘ al d ( ol | D Mohlere. a Wat wit! obsole scent , 

The team members. were the prime The medal was hestowe general 
movers in keeping up Post membership by Mr. Valpey who originally propose 
On January 9th, the Blues treated the that the Post have its own special award 
Reds to a special dinner at the Detroit General Gavin, after thanking the Post 
\thletic Club for their superior perform for the honor, gave a vivid presentation 
ance in bringing in new members. f present Soviet military might and a 

rhe surprise of the evening—an event preview of some American armament 





Underwater Ordnance Division Meets 
At Naval Underwater Ordnance Station 


The U. S. Naval Underwater Ordnance 9th by Admiral Noble. He opened th 





Station at Newport, R. 1. was host for meeting with a word of greeting to men 

the secret fall meeting of the A.O.A. Un- bers, consultants, and guests and with the 
derwater Ordnance Division, October 9- reading of the Statement of Policy and 
10, 1957. As the program contemplated \ims of the American Ordnance Asso- 
that the members in attendance would be ciation 

out of doors a large part of the time, the Committee meetings were conducted 
well-known Division chairman, Adm. A luring the morning of October 9th. After 
G. Noble, executive vice-president, Vit luncheon and an address by Comdr. Da 


Corporation of America, New York, N vid C. Peto of Submarine Development 
Y.. thoughtfully selected the most beauti Giroup Two, New London, Conn., the Di 


ful time of the vear along the northeast vision visited the Naval Underwater Ord 
\tlantic coast for the date of this meet nance Station at Newport. A high point 
ing! of this tour was the excellent torpedo dis 


The first session was called to order play located at the Torpedo Firing Pier, 
at 9:15 a. m. on Wednesday, October Gould Island, 





The above group attended the meeting of the Underwater Ordnance 
Division at the Naval Underwater Ordnance Station at Newport, R. I. 
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i hursda nN ning October 10t 1, Was 


evoted to Committee meetings and the 


xecutive board meeting 





e second session of the 
i whole wa illed to orde 
N < it OD Le i ced that 
the rine meeting of the Divisio id 


be held in Panama City, Fla., on March 
19-20, 1958. He suggested that the Division 
nembers, consultants, and guests plan to 
register during the afternoon of March 


pt. H. C. Mason will act as 


coordinator for the Bureau of Ships in 


18, 1958. ¢ 





planning of this meeting 


ce | n 
The Division accepted a new pro] lem 


from Capt. C. B. Stevens, Jr.—the appl 
cation of Value engine t 
ises of n engineerimg | gT to el 
t cost reductio Value « mecrmy, 
ised by the Burea define s “thos 


( orporatior 





point an a 


this problem 


The members appointed to this com 
mittee were: Mr. Peltier, chairman; Ray 
mond L. Barrett, General Electric Con 
aN Pitts eld, Mass W R Gourley 
Phileo Corporation Philadelphia Pa ] 


itro Laboratories. Silver Spring, Md 
Rov ¢ Schoenhaar. of the Ford I 


strument Company, Long Island City, 


\lton D (Anderson, Cook Electric 
Company, Chicago, Il., chairman of the 
ire Control Committee, who reported 
that the vork of the Committee was car 
ed on principally by three subcommit 
tees. He then called on his subcommittee 
hairmen to report 

John J. Ryan, W. L. Maxson Corpora 
tion, New York, N. ¥ chairman of the 
Records and Communications Subcom 
mittee, reported that his subcommittee had 


ubmitted reports on OSTD 599 and de 


W. G. Shaffer, Vitro Laboratories 
Silver Spring, Md., chairman of the Test 


ation Subcommittee, reported 





and Eva 
that his subcommittee had submitted an 
interim report and described briefly the 
future test and 


bv his subcommittee 


M. W \rsove, Phileo Corporation 


coinmiuttec ol ehandiity reviewed 
work of his subcommittec ind briefh 
discussed future plans 

J. McWilliams Stone, president, Du 


Kane Corporation, St Charles l., chair- 
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Routine 


THE WORLD’S AGE-OLD DREAM of exploring the 
universe is nearing reality. Daily we are gaining 
new knowledge — knowledge of the physical 


effects of outer space upon equipments, and of 


LITTON INDUSTRIES 


Plants, Laboratories & Offices in the U.S., 


DIGITAL COMPUTERS & CONTROLS 
AIR NAVIGATION & COMMUNICATION 


RADAR & COUNTERMEASURES 


March-April 1958 


INERTIAL GUIDANCE 
MONKOE OFFICE & BUSINESS MACHINES 





Ag Aquag Cinss 4 
cena > cael »: bs A 


3 


Re 





the physiological and psychological effects upon 
Man. Placing Man himself within the atmos- 
phere of outer space is now routine procedure 
in Litton Industries’ Space Research Laboratory. 


BEVERLY HILLS, CALIFORNIA 


Canada, Europe, and South America 


MICROWAVE POWER TUBES 
SPACE KESEARCH 


AUTOMATIC DATA PROCESSIN 
PRECISION COMPONENTS & TRANSFORMERS 
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ft Mine ¢ tee, report m 
¢ ¢ P ; e menti tte: hee ‘ of 
that ( n et r ea tt ) Vas 
f cat t the rea ‘ t jo et reviewed 
t Ordnar ( Te rospective bid the activities of t f ving five ad hoc 
ers job col ete t | t ualihcations inels of the Torpe » Committec Deve 
il attituce t ni ’ cs, pr xlu pt nt to Prod tiol lransiti nder 
t ! Ca ioaaity lity trol I tary t tirinat sh I \W C] ] CT Li 
roduction kn ivailability brascope, Inc., Glendale, Calif. ; Explode 
Mr. Stone stated that c mit Safet ind Reliability, under the chair 
tee ud bye esta hed to consider the f | | Burke \me ( Kite 
applicabil PY «i il t ‘ Divisio \ve M factu ge Ce 
their te e. Il clude t Connersville nd .. tor 
port | t that batteries iphragms esting versus Proof Ranging Torpe 
clon inlis " 1 cas con es der the cha nans » of Rov H 
tinue to be problems in mine ordnance M Minneapolis-Honevwell Regulator 
Ir (y R Tatur Vitro ] borat ries ( iny Pel | ittle Wash rt I I nta 
te) Spi v Mad » is chairman of Specifications tor Torpedo ler the 
t he rpedo ¢ t tee pave i brief d ( i i hiy f H I Eller ul West 
( tion of t perati ot his Comr it ise | lectris C orp ition Balti ore 
t then 1 ted V. M. Sette In Md 1 Repair Assemblies versus Re 
f Vitro Silver Spring, Md., sec pair Parts for Torpedoes, under the chair 
etary of the Torpedo Committee, to re manship of C. A. Gongwer, Aerojet-Gen 
port on the ictivities of that Committee eral Corporation, Azusa, Calif 








Guided Mi: 


Holds Symposium at Sacramento 


sile and Rocket Division 


The A.O.A. Guided Missile and Rocket lee Proving Ground, M Design of 
Division held a secret propulsion sympos Exneriments,” Johr Vanderbeck, ead 
ium at the Fl Rar Hotel, Sacramento Test Design and Evaluation Brancl 
Cah n Octobe 7-11, 1957. Due to the U. S. Naval Ordnance Test Station, China 
unavoidable last-minute absence of Divi | e, Calif “Minimi Telemetering 
sion Chairn C. L. Eksergian, vice-presi Kequirements H sor Ids [ > 
lent, engineering, the Budd Company Naval Air Missile Test ‘ ter, Point 
Yetroit, Mich., Weber deVore, manager, Mugu, Calif Cost of Precisior Har 


Programs 


Manufactur old Gumbel, head, 
‘ \ir Missile 





( W. Guy assistant general manager Also How Data Re irements of a 
Rocketdy1 div f Nort \mericat M ile Program Change as the Program 
\ 1atio | i Parl ( i 1 ul \ t T Wi otl Keller » eng 
hairmat nt the 1 ilsion Committee I ecr, Conva Division, General Dynar s 
the Divisior was the general chairmar Corporatior Por i, Calif ind “Some 
f the meetir | responsible for the Costly Fears in Missile Testing,” R. I 
p ra ind all arrangement } issistant ef missiles engineer 

esdav. October &t vas devoted toa ey ‘las Aircraft Company Santa Mor 

! leratior t the economics t mi le ca, Calif 

strumentation and testing The evening session was a panel dis 

\ id hoe wmmittes nder the chai ( I! ff the papers resented during 
mans >of Flmer Wheator | tn sil the iv Ss meeti! is vell i i eT ter 
engineer of the Douglas Aircraft Con esting question-and-answer consideratior 
pany Santa Moni Calif ind chairmar f the usic su ject 
of the Structures Committee of the Divi The following served as members of the 
sion, presented a series of technical papers panel th Mr. Wheaton presiding as mod 
to promot in understanding f the costs erator Dr I \ Delsasso, chief, Ballis 
involved and suggested methods of reduc tic Measurements Laboratory \berdeen 
ing them Proving Ground, Md.; M. Kuska, chief 


The day’s program 


consisted 
nresentation of the following papers: “R 
ce Mie we ee eT 
Electronic Measurements Branch Point M 


h Lat 


view oft 


\di 


Dm 
ra 


ims, 


llistic Researc oratories 
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chairmar 


“New | 
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King 
Letent \ turd ( “M-5 
Nike Jat M tact ‘1 t 
icture y. J Stair, “io \ t 
Corporation ; “] e Accessories.” J. W 
Wiggins, 1 Chemical Corporati: 
ten \ s Method for Jat 
oO t | g Roth, Solar Air 
craft Cor ‘Fabrication « Parts 
Power S T. Switak, Be War 
er Corporation; “Views of Army O 
aed ~ . Peanedleics Col. C. W 
Clark Of: ( x Army Ordnance 
‘Advance Solid } | 1 Rocket 
W. E. Car ell, director, quality cont: 
\eroiet-Gene ] Corporati a d 
Propulsie Svstems Col Langdon 
Avers T, terc ARD¢ Require 
ment fi A, uN d Rox et } em Svs 
tems for Navy Guided Missiles,” Capt 
Levering Smith, U.S.N., Comdr. R. Kauf 
in, U.S.N.. and Comdr. JT. F. Dodger 
US.N.: “Futare Trends in Hieh-serfo: 


presided 
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t Cent Patrick 
EK. M. Met | 
t Divi S 
, P ( 

Sigle el £ 


mpan os Angeles 
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s ell tt () 
hea Ge 1 1 
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1 1 
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ect rine spects o 
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f the AOA 
nd Andrew J. Peter 
ircratt ( orporatior 
} A. Tato Committee 
the meet; 
. Soe ¢ ar 
- att Ral +; 
ce i ) 
terial carried 
ition of t tollowing 
the Hawk Motor 
r. Norris- Thermador 
ment H] dware 


Fugene Miller 


poration 
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Herman Nelson 
PORTABLE HEATING and VENTILATING 
keeps men and machines at work 








Van Heating, whena Herman Nelson 
portable heater was furnished as part 
of a mobiic electronics van. Built right 
into the van, it exactly fits the needs 


of this new mobile unit 


Engine Maintenance is a must — 
even under severe winter conditions. 


With efficient portable heaters on the 


job, mechanics on this engine test stand 
ar to make necessary adjustments 
and repairs — impossible under usual 





sub-zero conditions. Instant portable 


heat solves the problem. 





Space Heating, temporary or partial- 
ly completed structures become usable 
when Herman Nelson portable heaters 





move in to furnish quick, unfailing 
heat. Serving the Defense Establish- 
ment everywhere is Herman Nelson's 
major task. Put 16 years of experience 
to work on your next portable heating 


or ventilating problem. 
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A PLACE FOR DATA TO COME HOME TO 
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Every precious bit of telemetered missile data needs 
a place to come home to, a reduction center full of the 
most reliable data reduction equipment 
that experienced systems engineering can produce. 


Whenever a test missile flies, valuable information pertaining to 
skin temperatures, sub-system flow rates and pressures must be 
rapidly received and accurately processed. Data must be corre- 
lated with real or arbitrary time, and even such fleeting phenom. 
ena as liquid fuel levels often must be progressively charted 
throughout missile flight. 

With more than ten years’ experience producing dependable, 
high-accuracy industrial data systems, Beckman is also the first 
choice of many of the Armed Forces’ Prime Missile Contractors 
That’s why Beckman Data Reduction Systems for time generation 
and decoding, data reduction, and propellant utilization measure 
ment are now at work on many of the Nation’s missile ranges, per 
forming on-the-spot data translation and providing immediate 
digital readout with unparalleled accuracy 

If you would like more information on Beckman field-tested 
Data Reduction Systems, or if you would like a Beckman Systems 
Engineer to help you plan your Data Reduction Center, write now 


for Data File D-16-69 


Beckman’. we 
Systems Division 


325 N. Muller Ave., Anaheim, Calif 
a division of Beckman Instruments, Inc. 





Association Affairs (Contd.) 





Wilham E. Zisch, vice-president and get 
eral manager, Aerojet-General Corpora 
tion, M Wheat i M Guy, cor 
dially elcomed the visiting ¢ IM ol 
‘ \ ca (ord ( \s i 
f the presidents of their respective 


corporations. Brig. Gen. Burton O. Lewi 





1s ‘ ‘ ‘ 
Corpora e-pr ent, Ber 
Aviatior ) » AOA 
Vice nN Charge ( i i¢ 
tivit vy welcomed all those at 
tendi this wrtant tec ical meeti 
He x t dec > i eciatiol 
the Assoc tr te those thre cor i 
tions whose working coOperation§ ar 
gracious hospitality had made the meet 
ing such at tstanding success 
Toastmaster leVore then introduce 
the principal speaker of the evening, M 
Cit Leight | Davis, U.S.A.I Con 
mander, Air Force Missile Development 


Center, Holloman Air Force Base 
N. Mex. General Davis presented an il 


lustrated address covering the important 
testi ictiviti currently bei carried 
on att » g gre d ler is CC 

n 1. He also explained how the opera 
t Ss at 1 Holl " Air wrce Has 
litte l 1 vitl relate l activities of oth 

technical centers in the developme nt and 


testing of new Air Force matériel 


This inforn il evening meeting ifforde 
an unusual opportunity for the represent 
tives of government and industry to be 


come better acquainted and to discuss 


mutual problems and experiences 


0) Tr} la October 10 the mer 
MT r i 7 wh reakfast it tl 
Sutter Cl s ests of the Sacrament 
Chamlx ~ Commerce. The visitors were 
cordiall velcomed by the May r ot Sa 
ramento a by the president of the 
( uml t Comm erce \fter an excel 
lent ( ilifornia bre ikfast and appropriate 
brietings, the group was taken on a tour 
of the Sacramento irea 


The morning was devoted to guided 


tours of the Douglas Aircraft Corporatior 
plant. Aerojet-General liquid and. solid 
rocket plants, ending in the early after 
noon with a buffet luncheor at the \ero 
jet-Gieneral Corporation's plant cafeteria. 
During the afternoon the members wit- 
nessed series of rocket firings at the 
\erojet-General test range 

This 3-dav meeting of the Guided Mis 
sile and Rocket Division of the A.O.A 
vas ted an outstanding success in ever 
respect \ ill tt S¢ itte ince vi 
were 1 ! extending Cir Si 
er thanks to the thre ustrial ¢ 
itions nd t the lividuals who had 
made the meeting possible 
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Cumberland Valley Post 
Established With Dinner 
At Mechanicsburg, Pa. 


The Cumberland Valley Post, the 


thirty-ninth Post of the A.O.A., was es 


tablished at a well-attended dinner meet 
ing in the Navy Su ply Center, Mechan 
icsburg, Pa., on Thursday, January 9th 
This newest Post was originally a Chap 
ter of the same name under the Phila 


delphia Post. The occasion was celebrate 
at the Officers’ Club where William H 
Strauss, Waynesboro Manufacturers’ As 
sociation, was presiding officer 

After the invocation by the Rev. Ben 
i Trinity | piscopal 


jamin Lavey, rector 
Church, Chambersburg, Pa., Mr. Strauss 
welcomed the assembly and = introduced 
the following distinguished guests at the 
head table: Capt. D. S. Embree, assistant 
commanding officer, Ordnance Stock O1 
fice; Brig. Gen. R. W. Daniel, Post vice 
president: Col. W. F. Rader, command- 
ing officer, Letterkenny Ordnance Depot: 
Comdr. James S. Spore, Naval Supply 
Center: and Col. Wilber Planck of Get- 
tvsburg 

In the election of the charter Post offi 
cers and directors, the energetic and ge 
nial Bill Strauss was elected to continu 
is leader of the new Post, the position he 
has filled so ably for the past two years 
for the Chapter 

The charter was presented by Capt 
1.M.P Wright ol \.O.A. headquarters 
who welcomed the Post into the Associa 
tion on behalf of the national Board of 
Directors. It was pointed out that the 


membership of the founding chapter had 
grown from 40 to 220 members 

Rear Adm. J. B. Ricketts, commander 
of the Naval Supply Center, was called 
upon to introduce the guest speaker, Lieut 


Comdr. Edward Biddle, with the Director 
of Atomi Energy, Office, Chief of Naval 


Operations 


Commander Biddle developed his sub 


ject of atomic reactor programs im a 
most interesting fashion. He enumer ited 
the present m lustrial reactors that are in 


various stages of completion and = cx- 
plained the difference 1 the tvpe of mod 


erators to be used in the various parts ot 


the country. He said that until 1965 the 
water-type reactors have the most prom 
ise in competition with usual forms of 
power plants. After that, other novel 
tvpes under development by the Atomic 
Energy Commission may become more 
efficient 

Commander Biddle then outlined the 
naval reactor program, explaining — the 
various types to be used in our submar 
ines, antisubmarine submarines, large 
ships and destrovers He talked in glow 
ing terms of the vast increase in fleet 


flexibility that will be obtained when an 


March-April 1958 








t of truth! 








A missile is readied. Will it leap to 
its target? Or will it fail? In this moment of truth there can be 
no margin for error, either in the missile or in the preflight sys- 
tem that checks it out. That’s why Beckman checkout systems 
are as infallible as man can make them. 

The story of Beckman reliability is best told through Beckman 
designed and manufactured industrial systems and sub-systems. 
Through Beckman solid-state circuitry and electromechanical 
designs proved in thousands of field applications. Through 
Beckman counters, timers and frequency meters used as stand. 
ards the world over. Through Beckman all-transistor data 
processors and magnetic-core automation controllers at work 
around the clock in process, steel, paper and aviation industries. 
For automatic preflight checkout of missiles or aircraft — wher 
ever malfunction of electrical, control, power supply, hydraulic 
or pneumatic systems is critical — look to a Beckman system 
for proven reliability. 


Beckman preflight checkout systems are available now at mod. 
erate cost. For more information, or for a consultation with a 
Beckman systems enaineer. write to De pt. 21)-15-69 


/ 


Syste ms Division 


Beckman’: 


/ N. Muller Ave., Anaheim, Ca 
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and introduced the following distinguished eparedness sulx i Defense 
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George W. Mundy, U.S.A.F., comman is personal views on the effectiveness of January 
dant, Industrial College of the Armed i He was especially critical of putting onor Rear Adi Ra 
Forces; O. P. Latue, executive director of nissiles under a é ( | as Chit ol ; ; | 1, 
the Military Petroleum Supply Agency; entirely in favor of est shing researc \\ 1 < ‘ P 
Elmer Statz, executive officer, Coordinat ind development programs on a_ long late at , ' 
mar the i il S« t ( n i i i iS1s ind oft ~ \ 
( Llo D n Sha \ ta Sec re inating overtin restrict s he . ’ etac ent 
tary of the Air Force f TY Matériel : Ernst reneral Wood, t onnection with the to luty is ( mi ndet Na 
\. Tupper rst ice-president of the ecommendation to reduce lead time by lanan. He ‘ sacioll a , 
Washington Post; Patrick Lizza, presi making early and firm decisions, took th > P. Willian gp eee 
rT | 
critic \ r Mr \ ns ade 
February 14t I 
(4 hp, is 
coh eee: ere M Cx | \ H ( ( ¢ 
% Ng 
f Fir Se Office, ¢ O 
] ( ( 
N Ca et I ( 3 
S lx S] 1 Ye Chis ~ f 
Lest ( Jeve i 5 Ma 
( He 1 G | 
Dever | | \ ‘ 
Ce " I 
Capt. | H \ ta ( ef f 
INES¢ 1 Dev Nay bure 
f Ordnance | B. Z Owe 
Fe (ala ( ( 
i ( Ls \ ( d, ¢ cu e vice 


MAKE YOUR MARK 






th ‘ ri () ( 
better, faster, at lower cos?... a . 
®) cia 
with the MMrkef{ff mernon mander, Air Fore Cent 
Eg] \1 ( | ¢ i 
Markem machines are helping ord- \ 
nance installations save time and 
money in their marking operations. : 
The Series 55A shown manually or a sicang Ucopdiian 
4 be eC t 


automatically receives, prints and Find out how the Markem Method— 
ejects projectiles 75 mm through 105 the right machine, type and marking the wor e expressed the belief that 
mm, or other cylindrical objects up to ¢ompound—can help you make your _ ‘ts period comparable to the earh 
10” in diameter, weighing 5 to 100 mark... better. Write for full details. 1930's ‘ en ay ee Se 
pounds, Typical 55A features include ie waniie aSection ear titers 

quickly changed printing elements... MARKEM MACHINE CO., 
removable inking-printing unit for Keene 9, New Hampshire 
easy access in conveyor line set-ups; > QetZ 


, The ‘ 1 \ rec vier fiver 

. a must take a vital interest and not sit | 
self-contained electric drive; explo- / / A tae / 
. . - eee nifine 4 i f \ / 
sion-proof equipment when required. © rows ; (Cont 1) 
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Automatic elevator system similar to that installed by Westinghouse Elevator Division 
in Seagram's new Bronze-sheathed building at 375 Park Avenue in New York. 


Add COPPER 


.-.and they run themselves ! 


Elevators, the newest automatic ones, show you some 
of the electronic marvels made possible by Copper. 
(If it’s electronic, there’s usually Copper in it.) 

Because Copper conveys the electrical impulses to 
transmit signals, elevators are dispatched automati- 
cally to where they are needed, skip floors when there 
is no more room, close their doors politely and safely, 
never give passengers “that sinking feeling.” 


When you step in, Copper enables a phantom voice 
to warn: “Stand back from the door, please.” In a 
department store, the voice says: “This car down,” 
even announces the merchandise on each floor. In a 
hotel, it calls out the floors. 


Copper “nerves” enable control mechanisms to 
“think,” so elevators are returned to the first floor 
at night, lights are turned out, motor-generator equip- 
ment shut down to save power 

America’s electronic future will require Copper 
and the Copper Industry will see to it that an ample 
supply is maintained to meet the need as it arises 
DO YOU MANUFACTURE ELECTRONIC COMPONENTS? 
You'll find Copper a highly “workable” material. Makes 
the most complicated shapes relatively easy to produce, 
reduces cost. Reduces product-bulk, too, through printed 
circuits and other miniaturization. And gives you an 
extra dividend in high-cash-recovery scrap! 


COPPER - BRASS - BRONZE 


in over 40 Standard Alloys! 


For data on Copper in other electronic applications 
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write to the Copper and Brass Research Association, 420 Lexington Ave 


New York 17, N.Y 
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| « $10 t idmiral war ve L’ost embers sent t i in Company. and J. Frank ( vy. Protectn 
ould examine closely an lency to trial strength of the South, were more — Life Insurance Company; Secretary, ‘ 
h E. Parker Treasure I t D 
Cotten, Clark-Cotten Mort ( 
Di yr 4 Isay ilder, Rudisill 
indry Co Rg. €. y s, Harris 


undrv & M ne Camnar Col. Rov 
D. Hickman, Alabama Engraving Con 
pany: Lewi leffers. Haves Aircraft 
Corporation; Thomas E. Kilby, Jr. Kilby 
Steel Compat » S. Knox, Jr., Knox 


HEAT 4 ta] »» } ¢ M1NAN" ena ok C 
SPECIALIZED WELDED ToktOSiOn FABRICATIONS *8 ig agg ci 
ST any LWSOl S. Pine and Foundry m 






} Mic Master S] Vow 
for example Moo Works: Russell H. Pedigo 
Merrill Pratt. Continental ‘ ( ‘ 
VACUUM ng ng tory 
| ( ny } } ¢ | Smit} 
| ( Rivet & Bolt (¢ noratior 


RETORTS Y ye 


g. | T) | S Geasl Cos rat 
This heavy INCONEL Vacuum Retort Nationa Counc! Representative Col 
is one of a number of such designs S \ 1. Rushtor Membe t Larg 
being produced by ROLOCK. Approxi- ( Richard M. Donahue 
mately 2 feet in diameter by 8 feet high, it is used for high- My : secenti ce 
temperature vacuum annecling. ee ; Sd 7 : : 
By entrusting such work to ROLOCK, you gain the many ad- we - — ee 
vantages of competent engineering supervision; production . , . - 
personnel thoroughly experienced in the problems and materials that t . t ble in 
involved; a modern plant fully equipped for inspection and creas LON ( la 


testing as well as fabrication. 





Rolock facilities and skills cover a wide range of work in 
pressure and vacuum equipment, specialized processing carriers, 
furnace retorts, covers and bells, trays, tanks, fabrications and 


A.O.A. Artillery Division 
Holds Secret Meeting At 


Rock Island Arsenal, Il. 


assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain- 
less Steels. Send us an outline of your requirements 


Put your problems up to RLS8B 


ROLOCK INC., 1356 KINGS HIGHWAY, FAIRFIELD, CONN. The 1957 annual meeting of the A.O.A 
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From ‘off the shelf” to 
thousands of miles” 
into space ~.*’ 


Balloon-carried to 100,000 feet and launched up 
through the big bubble, the four-stage Operation 
Farside missile achieved the greatest height ever at- 
tained by a man-made object —an estimated 4,000 
miles to the edge of outer space. 

A cluster of four Thiokol solid propellant Recruit 
engines supplied the critical first stage take-off thrust, 
followed by a single Recruit as the second stage 

Farside again emphasized the flight reliability of 
Thiokol solid propellant rocket engines, whether 
ground, sea or air-launched. And the five Recruit 
engines were standard “off-the-shelf” models. The 
Recruit has been proven time after time for power 
and performance. Since the engine is a regular pro- 
duction item, precious time and dollars were saved 
for the Farside project. Operation Farside was de 
veloped by Air Force Office of Scientific Research. 
ARDC, and Aeroneutronics Systems, Inc 














Thiokol. 


CHEMICAL CORPORATION 


TRENTON. N J.*+ ELKTON. MD 
HUNTSVILLE, ALA « MARSHALL, TEXAS 
MOSS POINT. MISS - BRIGHAM CITY. UTAH 


trademart of the Thiokol Chemical Corporation for its liquid polymers, rocket propellants, plasticizers 
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Daven 


Metal Working Lubricants 

Committee Holds Meeting 

Aboard Aircraft Carrier 
Metal 


nmittee, Advis 


ACCURACY 


in modern scientific 


instruments often depends on controlling 
the direction of light without: 


DISTORTION + DIFFRACTION 
DIFFUSION 


Consult the pioneers in evaporated 
metal coatings for: 


® first surface mirrors 
with half-wave protection 


semi-transparent mirrors 
metallic and non-metallic 


beam splitters 
optical filters 
Send for our free booklet. We have experience 


and skill to put at your service in solving your 
individual light problem. 


EVAPORATED METAL FILMS CORP. 


Ithaca, New York 
: Dept. O 


ORDNANCE 





u 
a 
J 
o 
o 
u 
0 


Symbol of a Reputation 


. @ reputation for integrity, for quality and 
service ... for advanced creative engineering 
achieved by New Departure in over half a cen- 
tury of precision ball bearing manufacture. 


You'll find this emblem is also symbolic of our 
determination to continue, in the fullest meas- 
ure, all those factors which have built that 
reputation. It is a visual pledge of this reso- 
lution to all our customers, present and future. 


“D 
turning point of 
modern industry 


DIVISION OF GENERAL MOTORS —-BRISTOL, CONN. 
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Is it possible to builda MAN? 3 aa 


China Lake Chapter Reports 
Interesting Meetings And 
Talks During the Past Year 


( 


Ee 4. ae 
MVE 24 FET 2 Pa 


BALTIMORE: DENVER: ORLANDO 
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FIT RIGHT 
FASTEN TIGHT NEW DEVELOPMENTS 





ULTRALIGHTW EIGHT VEHICLE 

The rn ‘ warded a resear¢ ind development contract 
to the Dow emical Company to b i magnesium hull for 
an u ll 
struct 


Production and profits ; 
improve with 


EATON-RELIANCE 


THREAD-CUTTING SPRINGTITES & SEMS 


Eaton-Reliance Thread-Cutting 
Springtites and Sems reduce produc- 
tion costs by eliminating tapping. 
Since they are preassembled screws 
with either helical or tooth type wash- 
ers, additional production line savings 
are made possible. 

Industry has found these “fast” 
fasteners seat firmly without thread 
stripping or mismating. They are 
easy to use, easy to store and because 
of their high quality, add value to 
your products. Available in round, 
fillister, pan, truss or hex 
type heads with either 
slotted, Phillips or clutch 
recesses. Write for En- 
gineering Bulletin 
S-49A, 


me 


RAMJIET TESTER 
hee l X 7 n ssil 


—— RELIANCE DIVISION ————— 
EAT OWN xen: MANUFACTURING COMPANY 
510 CHARLES AVENUE MASSILLON, OID 
& SALES OFFICES: NEW YORK @ CLEVELAND © DETROIT 
c 


HICAGO @ ST.LOUIS © SAN FRANCISCO ® LOS ANGELES 
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a step 
beyond 
push-button 
warfare ! 


vs da 


ey fe Mas AWM ol ocd Joel SP 


This Talos launching from the RCA Defer 


The RCA Talos Defense System is the first completely which the missiles “‘lock’”’ on the target and close 
automatic land-based system for launching and guiding for its destruction. All without even the touch 
missiles, and utilizes the Talos Missile developed by button! The RCA Talos Defense System, wit! 
the Applied Physics Laboratory and produced by electronic equipment and guidance systems, 
Bendix. The Defense Unit receives target signals from designed, developed and built by RCA 
remote outposts, analyzes them with regard to number contractor, aided by many subcontractors 


of attackers, location, course and speed. Next, com- turned over to the U. S. Army on October 15 


and is a missile milestone, exemplifying the cont 


puters determine the logical points of interception, 


order the missiles loaded on launchers, guide them at determination of American enterprise to secure peace 


supersonic speed to the vicinity of the target, after with honor and justice. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, N. J 











New Developments (Contd.) radiated perisl reated with radio ngit well as for guided missiles and 
| t wilage and iI [ ng I 

dehydrated 

1 of hot 


tory on 


"a 
ilar military situations 


range Cases 


MISS-DISTANCE INDICATOR 


ground or celestial aid . preci electronic device that tells fuels 


ARMY LOOKS AHE aniaricraft gunners how close their mis 
tngrsasadrhengmelaes s, the te per ted at the Naval Ordnar ; e a 
hoth to develoy ‘ ar 


weapons and to 


mation. 
Dial 


Zones. 


Developme 


control systems for turbojet 





U.S. NAVAL HOSPITAL 


stores oxygen at 3,000 psi 
in National SEAMLESS 
Steel Cylinders 


THE U. S. NAVAL HOSPITAL at San Diego, California, 
is using nine 47.5-cu.-ft.-capacity National Seam- 
less Steel Cylinders to store oxygen at 3,000 psi. 
Each cylinder is approximately 33 feet, 9 inches 
long, with 18-inch O.D. x .750-inch wall. 
Whatever gas you store, under whatever pres- 
sures, you can rely on USS National Seamless Steel 
Cylinders to provide the very ultimate in strength For more information on National Seamless Cylin- 
and dependability. Pierced from solid billets of ders for gas storage, write to National Tube Divi- 
highest-quality steel, each cylinder undergoes a sion, United States Steel Corporation, 525 William 
severe hydrostatic test before it ever leaves the mill. Penn Place, Pittsburgh 30, Pennsylvania. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


NATIONAL SEAMLESS STEEL CYLINDERS 
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answers 
to exciting 
new 
problems! 


anitrol couplings for bleed air ducts 
J provide positive metal-to-metal seal, 
are easily installed in tight spots, stay 
pressure-tight after repeated disconnects 
—and in addition give lowest weight per 
coupling yet achieved. 


Janitrol pneumatic valves and regulators 
bring new versatility, light weight and 
dependability to air distribution systems 
for tank pressurization, canopy seal, and 
other vital air-powered devices, 


Janitrol Platular® heat exchangers com- 
bine the efficiency of tubes, the strength 
of plates, and the simplicity of modular 
construction. They offer new compact- 
ness, high performance, and freedom of 
design in restricted spaces. 

If your company is making major invest- 
ments in jets and missiles for the future, 
Janitrol’s resources can serve you well. 
They have carried a broad range of air- 
craft hardware out of the design stage 
into proven realities. Your Janitrol rep- 
resentative invites your inquiry 
Janitrol Aircraft-Automotive Division, 
Surface Combustion *Corporation, 
Columbus 16, Ohio. 
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New Developments ( Contd.) 





r-generating system wl an operate without outside 


cooling sources. 
E PERIE b AUTOMATIC SHELL LINE 
\s part of a large stand-by armament program, the Army 
rdnat partment has contracted with American Machine 
& Foundry Company to build a fully automated shell-filling 
IN line for the Joliet Arsenal, Ill. Designed to handle either 75 


WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


critical operations 1 

Howitzer Carriages Nozzle Plugs alla ita raed , 

NAVY JET FIGHTER 
Drill Guns Traversing Mechanisms \ $100 million contract t 
Pilot Models Bogie Hubs 
Breech Rings Rocket Cases and Launchers 
Navy Yokes Landing Mat Machines 
15’ H. C. Projectiles Fork Lift Trucks 
Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


COLLISION WARNING 

AETNAeSTANDARD & 

THE AETNA-STANDARD ENGINEERING COMPANY § ‘levice is designe 

General Offices: Pittsburgh, Pa. + Plants: Ellwood City, Pa., Warren, Ohio (1 | 

Research Laboratory: Akron, Ohio 

COMTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES + CONTIN- 

YOUS ELECTROLYTIC TINNING LINES + SIDE TRIMMING AND SHEAR LINES AND 

OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS «+ SEAMLESS 


TUBE MILLS » DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT + ROLLS AND 
CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER, PLASTIC AND CHEMICAL 


veather 1 r its es provides sufficient varnit fi 
+} : . n four mit t ntenr t ; +} . 
{ thi SVs ou i ‘ ¢ . eCelve ¢ i 
on 1] + ' searcher 9 leore nie-< , — . 
y s i ve i l £ ( iy ector « 
- tending tron tie nose or tie LIT pialk it mMpt r reer t 
a 
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Now-a new 

/ , ‘ 
guick-shitt for 
construction 


NeW Allison TORQMATIC 5840 FourSpeed—the first 
“quick-shift’’ available for 400 horsepower engines. 


Here it is — available now — the Allison TORQMATIC 
CBT-5840 FourSpeed. This new Transmission outdates 
—for the first time — old-fashioned, piece-and-patch 
power trains in “giant” giant earthmovers, loggers and 
other heavy-duty construction equipment with engines up 
to 400 h.p. And, the new TORQMATIC CBT-5840 
FourSpeed is specially designed in one compact package 
to provide maximum capacity in minimum space. 
New high-capacity TORQMATIC Converter multiplies 
engine torque more than 313% —prevents engine lugging 
—slashes power-train and engine maintenance. 











‘. ' 
New long-life planetary transmission eliminates clutch- 
ing and declutching. It full-power shifts in all four 
speeds for faster round trips — makes every driver an 


expert 


New integral Hydraulic Retarder with weight-saving 
aluminum impeller takes the load off your mind—permits 
faster, safer descents on even the steepest grades—cuts 


brake maintenance more than 50%. 


TOROMATIC DRIVES have brought greater work- 
ability and lower operating costs to 122 different types of 
road-building and construction equipment made by more 
than 80 manufacturers. Take the tip — get the Allison 
TORQMATIC story. See your equipment dealer or write: 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis 6, Indiana 


ot 
SAMison ey TORQMATIC’ DRIVES 
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FIVE KINDS i i 
OF MASS PRODUCTION = aaa 


METALWORKING MACHINERY [7a 
by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY , meee 
—Headers (all types) ® Rivet Machinery ION ENGINE 
Trimmers @ Thread Rolling Machines \ useful ion 1 
Slotters © Nut Formers and Tappers, etc. oe ae Lrg 


\ 


of Nort! 


ae CIVIS1O1 \mericat 
POWER PRESSES —Crank, Cam and : Reni sustained flight 

Toggle; also Rack and Pinion Presses 

@ Eyelet Machines ® Multiple Plunger 

Presses ® Horizontal and Hydraulic 


Presses, etc. 


MILL MACHINERY — Rolling Mills: Strip, 

Rod, Tube, Wire Flattening, (For Ferrous 

and Non Ferrous Metals) @ Also Slitters om a ee 
® Straighteners @ Cut-off Saws ®@ Coilers sit : ale 


@ Winders, etc. Lan ; 
tiv Vv tor hout a veat 


- a ~» RECONNAISSANCE POD 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) ® Wire Flattening Mills 
® Chain Draw Benches © Pointers © 
Swagers @ Bull Blocks @ String-up 
Machines @ Spoolers, etc. 


q 


SPECIAL MACHINERY — Sendzimir Mills 
® Small Arm Ammunition Machines @ 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines ®@ Coining 
Mills, etc. 


HERE'S A SAMPLE of Water- 
bury-Farrel mass production 
equipment in action. This 
complete WF automatic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
a conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 


WATERBURY FARREL 
FOUNDRY & MACHINE CO 


WATERBURY, CONN 
Offices: Chicago, Cleveland and Millburn 
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Caaettro 


GUN FIRE CONTROL SYSTEMS FOR MEDIUM A.A.A. BATTERIES 


The picture shows a Gun Fire Control 
System for 40 m/m Guns 


consisting of: Fire Control Rader Set 
for target acquisition and for automatic 
tracking, optical tracker and electronic 
computer with @ total weight of less 
than 3. tons. 


Simplified operation 

High mobility and quick emplacement 
Quick computation of gun date with 
maximun accuracy / Training of maintenance 
personnel has been simplified considerably 
through the application, wherever possible, 
of techniques and components similar to 
those employed in the design of the 
Contraves F/90 Director. 


CONTRAVES ITALIANA S,A ROMA 








MISSILE COMPONENTS  Bulova's infra-red seeker cell—the Sidewinder's AUTOMATION Bulova R&D designed mechanized plant and equipment 
eye — locks this missile on target; Bulova fuzing systems do the rest for Signal Corps goal of 10,000 perfect quartz crystals per 8 hour shift 


Powder-driven gyros, timers, safety-and-arming systems and other els with 1/10th the manpower. From systems analysis through equipment 
tronic and electro-mechanical devices, designed and made by Bulova development, Bulova engineers devise industrial and military facilities 
play vital roles in the Dart, Talos, Sparrow in all, 18 key missiles for automatic production of electronic components and ordnance items 


Bulova precision helps to solve 
today’s most challenging problems 


Time, mass, length...the age-old concepts the growing challenges of miniaturization. 
man relies on as he enters the Age of Space Miniaturized systems and components by 
Time alone is unique. Its accurate mea- Bulova are now working for our nation’s 
surement demands the highest order of defense and automated industry. The same 
precision in the design and manufacture of vision and experience that developed them 
electro-mechanical devices. are available to assist you...from concept 


. . oO ig " ass al 44 
Bulova, leader in measurement of time, has to reliable mass production. 


become master of the very combination of ] 7 For further information, write Department 
abilities that holds practical solutions to VE f G.1.S.-1. 


watch company 
BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 


BULOVA PARK e JACKSON HEIGHTS e NEW YORK 





PRECISION MANUFACTURING Bulova-built servo muscles steer our AIRCRAFT INSTRUMENTS Bulova’s new Servo Altimeter combines 


nation's first ballistic guided missile — the Corporal. When critical toler unsurpassed sensitivity and accuracy with direct-reading tape presenta 
ances demanded uncompromising accuracy, Bulova solved tooling and tion. Special pressure devices created by Bulova include transducers f 
assembly problems on a crash basis. Bulova experience and facilities air data computers remote pressure sensors for weather stations and 
are unexcelled where precision, reliability and capacity are vital airports climb and dive indicators and autopilot altitude contr 


SEE US AT THE IRE SHOW 
BOOTHS = 1811-1813 











The world’s leading publications on armament and industrial pr 


=& 


are available to all citizens ol the United States, alos g WIth 


in the American Ordnance Association 


Many associates who share your interest in national preparedness wou 


be anxious to take advantage of A.O.A. membership if they knew 


the aims and services of our Association. 


Why not tell them about our patriotic group of nearly 42,000 At 
] + 


who are actively building ordnance knowledge for the defense of 


Remind them, too, that in addition to the regular publications | 
magazine, THE ComMon Derense newsletter, and [Npustrial 


membership means afhliation with a local A.O.A. Post and other 
such as the money-saving Ordnance Book Service, national and 


plant visits, and the privilege of wearing official A.O.A. insignia 


Better yet, send a friend this page from ORDNANCE ana 


of the pe rsonal satesfactzon you derive from A.O. A. memli 


mors about 


hnericans 


our country! 


CORDNANCI 
PREPAREDNESS ) 
w;WiVval tayes 


VIO! 1 


} j 7] 
lad tel: TALL 


rsp 7T 


i 


meeting 


eee ee eS eee ee 


I hereby apply for individual membership in the American Ordnan Assi l« si 
| annual dues ($4 for one vear, or $10 for three vears) which in or 2 
and all other membership privileges. / certify that 1 am itizen of the United St 


American Ordnance Association, Mills Building, Washington 6, D. C. 


ae rae aaa 
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MATERIALS PROGRESS 


George S. Brady 





Although the 


not been operat- 


Aluminum Production. 


iluminum smelters have 


Ing up to Capacity and there have been 


some surpluses of metal on the market, 
c 


*ases 


planning iner 





ill the producers are 


in capacity. This optimism is being ex 
pressed evel il the face of an aware- 


hat newer types of superspeed ait 





craft will take proportionally less alumi 
num than previous designs, and it reflects 
a strong belief in the broadening usage 


of aluminum as a structural material. 


. 1" 
apacity of all 


United 


was 1,888,000 tons of basic metal 


fotal rated c aluminum 


smelters in the States at the end 


of 1957 
producer, 
Point 


annually flcoa, the largest 


vill add 20,000 tons’ capacity at its 


Comfort, Tex., plant, bringing the com- 
pany’s capacity well above the million-ton 
mark liuminum Company i Canada 
produced only 619,000 tons of primary 
duminum in 1956 with a rated capacity 


being 


now 


to 1,032 


for 762.000 tons, but increases 


undertaken will bring capacity 


} 


000 tons by the end of this year or soon 


fter. Increases in capacity by other com 


inies are equally optimistic 


Producers have repeatedly stated that 


assume positions is 


they do not want to ' 


manufacturers of end products, but they 
ire continually probing new markets to 


demonstrate the possibiliti s of the metal 


As one \leoa intro 


duced a new lightweight farm gate in 10 


example, last spring 


to 16-foot lengths, ; inches high, mace 
from riveted aluminum channels, complete 
screw hooks, and latch chains 

More than 10,000 were sold 


season 


with hinges, 

of aluminum 

during the 
Of the 460,000 small pleasure and fish 


I 





ing hoats sold m the past vear 33 per 


cent iluminum. Low-cost mainte- 


nance, with no necessity for painting, was 


were 


one of the sales points. It is estimated 


that only about 30 pounds of aluminun 


was used in 1957 in the average new resi 


dential house but some credible estimates 


1 


of builders indicate that the average will 


exceed 1,000 pounds per house unit by 


1965, forecasts being based on the 


the 
expanding use of aluminum for windows, 


Colonel Brady ts a nsulting engineer, 
mthor, and editor, Washington, D. ( 

Hy ¢ a well-known author n the field 
f materials, and fh Vatertals Hand 
} is a re nised source f nior 
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utters, and piping. In 


loors, hardware, g 
business and factory buildings the in 
crease Will also be great. The new Hilton 


Hotel in Pittsburgh will have 150 tons 
of aluminum 1n its exterior panels, and 
the window frames and column covers 


of gold-anodized aluminun 
which con 


will be 


The new highway program 
rate of 3,000 miles 


templates a building 


of superhighways a year, 1s taking alumi 





num for signs, railings, chat link fene 
ing. and bridge elements. Some 500 tons 
aluminum were used in the new Walt 
Whitman bridge at Philadelphia for 1 ul 
ings. traffic-light spans, catwalks and 


lichtine standards. An idea of the man 
savings possible can be seen from 


n 20.000 gallons of 


the fact that more that 
| Wash 


required for the Ge 


orge 


ington bridge every two years 


the 


Aluminum Containers.—Probably 
irgest. basic impact on aluminun and 
ne which will have an important ¢ ffect 

on imported tin, is likely to come soon 


from developments now going on the 


More 


been used annually 


: ieee 
can-making industry than 3.5 mil 


lion tons of steel have 
+ } 


nas 


for making cans. Ihe can 


been expanding, and it is stated that 1 


Ss il produced m 


i 





the c 


mly half of 


uminum it would take 1.000.000 tons of 


1etal annually 
; ild be even more 


tin could i& 


as a major supply prob 


lem during World War 
the 





Il when, in spite 


savings from introduction of 
plate, 48 per 


f 
into tinplate and 


of the 
electrolytic cent ¢ all new 


going another 


tin was 
large amount of tin was being used in 
solder for seaming cans 

The process for producing aluminum 


monobloc cans with integral bottoms was 


first commercialized in Italy, and all of 
the aérosol-type containers now made in 


m 
n 


aluminum. Tops may 


that country are of 


be crimped on, but the smo ith sides of the 


can make it easy to produce flanged-ovet 


tops with pressed-in closures. I this 


ck me on 
The 


States was 


country, also, research has been 


sealers first 


United 


various types of resin 


the 


large contract in 
for a minimum of 35 mi quart ol 


cans tor Ess Stundard to 


the fmerican Can mipan and the 
fs n Cork Seal Company. These 
cans weigh 2 ounces compared with 4 


ounces for steel cans. Reynolds Vetals 


produced the plate 





For 
Foods ordered 5) muilhiot 


from Kaiser iim ‘ ( 


| ] 
packaging grated Cheese, 


Sales The cans have an internal dia 


1.89 inches and a height of 


and 


of 0.009-inch. They are flanged 


meter of 


have a body 


; ' 
in closure knurled 





m top tor pressed 
for easy opening 

In general, the deep-drawn cans pro- 
duced in one stroke from flat disks have 
i higl that needs no further finish- 
ing, and proponents are enthusiastic about 


direct printing and ot 





inodi ed fi shes in colors \t present 
the aluminum can is merely mibbling § the 
edges of the can marke although test 
lave 1 1 that many wet foods ca 
be stored in contact with aluminum with 
out injury. Steel, on the other hand, ts 


fighting to retain an important part of 
the market wit new chromated ar d 
resin-coated cans 

Electrical Conductors.—Alumninum 1s 
also digging into what has itherto been 
the best market for copper umely in 
electrical conductors. 4/coa recently has 
announced that new techniques — have 


made it possible to furnish all aluminun 
redraw rod and conductor wire witl 
minimum electrical conductivity of 62 


per cent without reduction in tensil 
strength. Kaiser is now producing flat 
iluminum wire with rounded edges f 
nagnets and for transformer and con 
mutator windings. It comes 1n a variety 


of sizes. with thicknesses from 0.020- t 


from 0.063- t 


0.187-inch and in widths 


1 inch 


Crucible Lining—A process has been 


England for lining graphite 


developed 


crucibles for the melting of titanium to 
eliminate the pick-up of carbon in the 
molten metal. Columbium foil with haf- 
nium carbide sintered on one side is in- 
serted as a lining in the crucible. When 
molten titanium at a temperature of about 


1.750 degrees centigrade is the 


poured in, 


foil is sintered to the graphite, forming a 


permanent tight coating of refractory 


olumbium-hafnium carbide 


High-purity Columbium.—Several com- 


panies are now producing high-purity co 


lumbium for high-temperature alloys 


and for special uses of this increasingly 
important metal The IW estinghous 
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Throughout the Pattern of Modern Defense... 


AMF has experience you can use 





* e probiems tit 
ty 1 of , 
Y © CAS 
C come 
Cc eC 
se ele 
weap 
Sec 7 } SKY — 
nat ear An + 
a vc ¢ 
of defense work, AMF may well be the answer to your problems...in defensé industry. 





* Defense Products Group 
| Ba ES AMERICAN MACHINE & FOUNDRY COMPANY 
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Illustrated are telescope containers used by Cleve- 
land Rock Drill Plant, Le Roi Division, Westinghouse 
Air Brake Co., and spare parts they manufacture 


These high grade precision parts are assured of protection from rust and 
corrosion by use of Cleveland Containers with liners treated with VPI 


(vapor phase inhibitor), a new and highly effective corrosive barrier. 


Parts are clean and ready for use when removed from the package. The 
necessity of a heavy coat of grease or oil is eliminated. Parts may be 
removed from, or replaced in the original container with no loss of effec- 


tiveness of the VPI. 


Containers, of 2-piece construction as shown above, can be used to 
package parts in various lengths. Of quality fibreboard with metal ends, 
they also provide protection from damage in handling, shipping and 
storage. Can be labeled with pre-printed wrappers, direct printing or 


plain color wraps. 


Effective and economical, these Cleveland Containers are ideal for pack- 
aging spare parts, precision instruments and other articles requiring 


protection from rust and corrosion. 


For help on any of your packaging problems, 
write our nearest plant. 


Why pay more? For quality products . . . call CLEVELAND! 
THE 


PLANTS SALES CFFICES: 
AND NEW YORK CITY 
SALES OFFICES: wasuneaton. ©. C 


CLEVELAND ROCHESTER, N. Y 


DETROIT COMPANY ® WEST HARTFORD 


CHICAGO 


MEMPHIS 6201 BARBERTON AVE., CLEVELAND 2, OHIO 


LOS ANGELES 


PLYMOUTH, WIS * ALL-FIBRE CANS « COMBINATION METAL 
JAMESBURG, N. J AND PAPER CANS « SPIRALLY WOUND 
OGDENSBURG, N.Y TUBES AND CORES FOR ALL PURPOSES 


ABRASIVE CLEVELAND CONTAINER CANADA, LTD 


DIVISION Plants & Sales Offices: Sales Office: 
CLEVELAND TORONTO AND PRESCOTT, ONT. MONTREAL 
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method consists in refining under vacuum 
at a temperature of about 4,400 degrees 
Fahrenheit, removing all trace impuri 
ties 


1 


Development work is also going on for 


the chemical extraction of columbium 
from hitherto unusable ores in the United 
states ind Canada Chese include the 
euxenit f Ida vhich is high in co 
lumbium-tantalun d the black sand o 
cur! the bauxite f Arkansas 
which contains 0.08 per cent columbium 
Metal oxid f 99.5 per cent puritv has 
been extracted chemically f m the con 

le x 1 met} il pvrocl lore vhich 18 plenti 
fu C i 


ri e ft ¢ In the past, cost is bee 
t to chen l extra 
1 it i he realized that i grea 
unt t tiv researc u 1 he e¢ 
essal befo conomic ¢ erci et! 
a. hy sigh Probably the 
greatest spur to chemical nd elect 
chemical research has been through t! 
devel pment work on uraniun 
rare T tals 1 \\ necessary f rT tl new 
ige 
cutback in AEC contracts f 
ver t raniun res has hee inter 
reted merely n attempt to call a halt 
to the S nm i g st ck ITé€ 
ing 1 it is t expected t terfere 
th the f techr | resear« 
I 1! cont less than 0.3 pe 
cent U,O yy it 1 ractical t ul 
i. 7 ethods and also ir 
ct et 1¢ met xIS t 
extract f e is true for the ex 
tract ! hafnium fro 
f Florida. The ultimat 
v-O ¢ henefit the hole eco 
= 1 the fact that n 
C ] t 1 le 1 themse es readily to 
continu fl roces* 1 e may 
« ect t t eventt lly ill types f low 
grace ( lex res ca he put mto 
ut the component metals ex- 
tracted e nically 


Use of Beryllium.—Beryllium is a metal 
that needs more basic research attention 
The Government has been = stockpiling 
beryl, but the answer to the supply posi 
tion does not lie in that direction. As long 
as dependence 1s placed upor bervl. the 
metal will remain scarce and expensive 

Actually, the metal is widely dispersed 


1 1 


quite plentiful, but no eco 


developed to 


omic method has vet beet 
extract it from other ores. With its speci 


vity of 1.84 it | is only ab ut two 


fic gra 
thirds the weight of aluminum, but has 
greater strengtl high stiffness-welsit 
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RADAR INTELLIGENCE 
FOR ALL APPLICATIONS 


Produced at | 
DAYSTROM INSTRUMENT 


om 


Daystrom Instrument meets today’s rigid requirements for Missile 
Control Equipment. 


Our engineers and production specialists are qualified, ready and 
anxious to assist in your programs. Our new 350,000 sq. ft. plant is 
completely equipped with the most modern manufacturing and test 
facilities for the production of electronic and electro-mechanical products. 


Be among our satisfied ers in the Armed Services and 
Industry. Contact us for c information on how. we can help you. 


Remember — Reliability Is A Must At Daystrom Instrument. 


DAYSTROM INSTRUMENT 


Division of Daystrom, Inc. 


ARCHBALD, PENNA. 


Visit Our Booths Nos. 1802 through 1810 IRE Show, March 24-27th 











pressurization 
problems? 


without 
air compressors or 
storage bottles 


Mc/S/A 





\ 


Produce Gas 


Pressures —1 to 25,000 PSIG 
- Duration — .005 to 6 min. 
Gas Temperat +5000° 
to —40°F 


re 


he. 


} 
e 


OPERATE TURBINES 

For: APU & APS Systems 
Electric Generators 
Hydraulic Pumps 
Air Blowers 


INFLATE BAGS 
or: Marker Beacon Fiotation 
Underwater Ordnance Recovery 
Helicopter Floats Inflation 
Personnel and Equipment Ejection 





7 


MOVE PISTONS 

For: External Store Ejection 
Missile Stage Separation 
Valve Actuation 
Hydraulic Accumulator 


Operation 


DISPLACE LIQUIDS 


For: Ba Actuation 
Fre ext r or Pressurzation 


Explosive Metal Formieg. i 
other Ia/$/8 prt 

- o 
oe 


Write for bulletin or send in 
your specifications. 


McCormick Selph Associates 


HOLLISTER aimpeort/ HOLLISTER, CaAulr 


Southwest Ares Office. Albuquerque, N Mexico + AMberst 6-816 
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ratio, a much higher melting point, and 

high strength modulus at elevated tem- 
peratures. It is ideal as a construction 
material in aircraft and missiles, but with 
a cost of around $47 a pound for the 
crude metal little attention has been givet 
to this use. It is a reflector of neutrons, 
and the AEC has been using it for this 
purpose 

Most of the attention has been directed 
to its use for hardening copper alloys 
and for tiny additions to aluminum and 
magnesium alloys to refine the grain and 
improve heat stability. The Air 
has given a development cor 
Brush Beryllium Corporation to produce 


] 


sheet for superspeed airci ift. The process 


will be to use pressed powder sintered 


slabs and roll into sheets from 0.020- to 
0.060-1ncl thick But commercial sheet 
and shapes have been costing up to $100 
a pound, and all indications point to the 


methods 


necessity for better extracti 
before the metal will be availabl for 


construction purposes 


Synthetic Rubber.— Possible loss of the 
entire supply of rubber from Indonesia 
because of the tense situation there is no 


United 


rubber in 1957 was 1, 


States con- 


yer a problem 
sumption of new 
475,000 long tons, but 934,000 tons, or 
more than 63 per cent, was synthetic rub 
ber, and research has now reached a point 
where it is evident that polyisoprene arti 


1 


ficial “natural” rubber can replace natural 


rubber for practic all important uses 


New butyl 





rubber truck tires made for 


military vehicles have shown superior 
wear and heat resistance ind recent tests 
have indicated that mileage can be 1 

creased almost twofold witl urethane 


casings. A still newer development with 
fluorosilicone rubber and wire cord indi 


cates that tires which will give outstar 


ing wear and oxidation resistance and 

vill withstand sustained temperatures to 

500 degrees Fahrenheit can be expected 
1 coal 1 


Natural rubber is definitely no longer a 


strategic material 


Versatile Plastics—Plastic shell cases 


155-mm injection-molded — for the 
Navy, have been reported as giving good 
results in withstanding firing pressures 
The material used is a Ingh-impact sty 
rene copolymer. The weight is only half 
that of a metal shell case, ind it is lower 


in cost and easier to manufacture than 
either brass or steel shell cases 


Societv of the Plastics Industry reports 


that plastics production im 195/ was 2 


150.000 tons, not including the 1.75 billion 


pounds used in synthetic fibers. This rep- 


resents an increase of about 10 per cent 


over 1956 Increased use 1s evidenced nm 


1! 1 


ill types of products, but the expanding 


use for piping is notable. A new 30-mile 
from Lake 


carry ethylene 


Charles, La., to Orange, Tex., is of 6 5/8 
inch ethylene plastic pipe 

\ representative factory installation is 
at the food-processing plant of the H/. H 


Company, Medina, 


polyvinyl chloride pipe and fittings are 


Vadisor Ohio, where 


used to carry vinegar, salt brine, and 


other corrosive liquids at temperatures 


not exceeding 160 degrees Fahrenheit 
Che plastic piping gives higher flow rates 


nd lower-cost maintenance 


than the stainless steel formerly used 

In line with the idea of getting away 
scarce and expensive 
strategic metals is a new Y valve of the 


lass Works, designed for hand 





ling all acids except hydrofluoric and 
concentrated phosphoric The material 
used is a tempered low-expansion borosil 
icate reénforced with an armor of fiber 
glass-fillec polyester resin Phe 2-inch 
valve weighs 9 pounds, is good for a 


maximum line pressure of 50 pounds per 


square inch ind will withstand suddet 


temperature changes of 200 degrees 
Walworth 


strainer for pip 


\long the same lines, the 


C ompan 





sizes from *s made entirely of 
polyvinyl chloride and good for pressures 


of 150 pounds per square inch at 75 de 


grees Fahret heit, or 75 pounds at 150 de 
grees. The strainer unit itself, with a 
cross-sec 
size, is of rigid PVC sheet in tubular 


form, easily cleaned by unscrewing 


Titanium Plating.—//orizons, Inc., has 
I process for titanium plating 
that gives smooth, nonporous coatings or 
teel so that the bene fits of the corrosior 
resistance of the metal can be had with 


out the cost of solid titanium. A fused 


hath of oxygen-free potassium-titaniun 
fluor in sodium chloride is used as tl 
electrolvt itl inert graphite anodes 


the titanium ions 
migrate to the cathode. The fusing point 
of the electrolyte is 1,330 degrees Fahret 

heit, but a minimum temperature of 1,470 
degrees is necessary to diffuse the titan 


ium in metal and make a good 





bond. A peculiarity of the plating process 


is that the coating forms a crystalline 
building up to a thickness 


of about 0.0016-inch. 


deposit, after 
which must be 


wasl ed off ind the cv« le repeated 


Thermionic Converter.—A new thermi 
onic converter now under development at 


the General Electric ( mpany laborator 
ig of something 


f 


ies may be the beginni 





useful for converting great amount « 


waste heat of atomic power plants di 


rectly into electrical energy. In general 
it consists of two molybdenum electrodes 
a 


in a tube containing a gas that has posi 


tive ions. The two electrodes are main- 
tained at different high temperatures 


(2,500 and 1,250 degrees Fahrenheit), and 


one metal electrede emits electrons whic! 


ire collected on the other 
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announcing .«- 


REFRASIL REINFORCED PLASTIC 
for high temperatures to fy AND HIGHER! 





ASTROLITE ... a remarkable new high temperature 
material for Rocket and Missile insulation applications! 


Out of HITCO’s high temperature laboratories comes ASTROLITE...a Refftasil-reinforced plastic w 
impressive resistance to extremely high temperatures 

The excellent thermal shock characteristics and other outstanding physical properties of .ASTROLITE make 
it an ideal insulation material to aid in Man’s successfu! exploration of Space 
ASTROLITE is already proposed for use as liners wee rocket engines and nozzles, nose cones for | 

nental Ballistic Missiles and heat shields to protect critical components 

Complete technical data and dramatic proof of ASTROLITE’s remarkable resistance to extremely high 
temperatures to 5000°F. and higher...is yours for the asking. Write to Director of Research 


H. |. THOMPSON FIBER GLASS CO. FREE NEW CHART! 
Hist0 co 1733 Cordova St., Los Angeles 7, Calif. to consiser in selecting 
Phone REpublic 3-9161 men npnatre nenenen 


=a. Ks Ss 
ean Lies E> 


REFRASIL BLANKETS THERMO-COUSTI 








MYOUR NEAREST H1!I TCO REPRESENTATIVE EASTERN 
‘ 


* SOUTHWEST M 
* CANADIAN PLANT 
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 CESSNA VH-4/ 


HELICOPTER 


Sets New World hecord 
with Continenta/ Power 


When Capt. James E. Bowman of the U. S. Army Aviation Board flew the Cessna 
YH-41 to a new helicopter world altitude record of 30,355 feet, he added another 
to the long list of major performance records already held by Continental aircraft 
power. Capt. Bowman's mark, exceeding by some 3,400 feet the previous heli- 
copter record, underscores again the wisdom of engineering the power to its 
job. The YH-41’s Continental FSO526 engine is designed expressly for helicopter 
use ... fan-cooled for efficient cooling in submerged installation . . . super- 
charged for maximum power. Its horizontal configuration permits the engine 
to be located forward, bringing the load directly below the rotors—an ideal situ- 
ation in helicopter aerodynamics. Finally, the interchangeability of many parts 
with those of other models in the Continental aircraft engine line tends to 
simplify service, and reduce its cost. 


ontinental Motors [orporation 


AIRCRAFT ENGINE DIVISION 
Mus«*€6GOe @ -« mi C Ooo Ae 








CONTINENTAL IS N 19 5 8 
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U.S.HOFFMAN 
HELPS FORGE 
AMERICA’S LINK 
WITH THE FUTURE 


Today as in the past, U.S.Hoffman has the important responsibility of providing 
industry and government with time, labor and material saving equipment and 


products vital to America’s military defense program. 


Hoffman’s long experience and recognized skills can assist you in planning, research, 
engineering and development to help you keep America’s date with present and 


future military needs. @ 


H U.S.HOFFMAN MACHINERY CORPORATION 


105 FOURTH AVENUE, NEW YORK 3,N. Y 


U.S.Hoffman is a prime producer of artillery shell and projectile for the armed forces 
March-April 1958 865 








ARMAMENT ELECTRONICS 


W.H. Van Vliet 





Ultraprecise Compass. he new Doug- 


for mobile las DC-8 jet air 
and portable 
military shelters 


Reliability Test.—The Othce 


Secretary of Defense f 


test Cases 
he procedures recom 
, , 


1iges Director 


secre 


@ designed and produced in accord- a see 
ance with military specifications for | |. | eres OS: aera ae 
space, equipment and personnel heat- ; pliers 


ing requirements. . 4 — ae 
& 1 lian er ] ntir ysten leveloped by Radio relescope.— The Office of Naval 


t ope, 


@ 5 basic models — each custom- a eae See ae apes 
engineered for a wide variety of , 

applications — for ground control 
and maintenance equipment in mis- 
sile systems, radar, microwave and | '''* sitggsa? — i 

radio communication systems, etc. > equipment wil oper n the 1,000 


nultichar 
@® BTU/Hour range: from 15,000 to cig 
60,000. 


@® multi-fuel-burning models; also 
models which burn any type gasoline. tow Naveld.—TI 


®@ all models air-circulating, thermo- 
statically controlled, all designed for 
cold starts as low as — 65°F, 


Other Hunter equipment for military a oo ‘od — , ° 
applications: engine heaters; unpow- ( 1 by \eronauti rporation Semiconductor Standards.—The 
ered, instant lighting torches; refrig- 
eration units. 


lustry facilit 


for complete ngitud " — ss j « 
Mi... 4 Sh caeai nrec | . ods nd ‘chniques to measure critical 
GET spec? fications weer sc , ; = 
THESE * s iol ( d facilities re req 1 Hod nd transiste characteristics. The 
BROCHURES and details seer elesiiliors tate an 0 ses aaa 
TODAY! ircr ‘ cedur sed by for > yacuum- 
MH-162 “‘Hunter Space y, x 
and Personnel Heaters ~~ 


MH-166 “Hunter = 


Engine Heaters” & . 
SS BA MH-167 “Hunter 


Instant Lighting F j a] P 7 = _— ‘ 
Torches 7 pe rn , COMERACS 


mY MANUFACTURING CO, sentative if national ingt- ped micr 
30523 AURORA RD. a aoe ee . Vashinat, power of 
SOLON, OHIO , , es 
. accom} 


HEATING AND REFRIGERATION SYSTEMS 


High-power Radar—The A 





ORDNANCE 


866 





Armament Electronics 





viously informatio! 
duty cvecl ) puls length was releas 


This 


nethods of 


system value im 
tracking 


ranges 


Lightweight Tube.—k¢ 
Harrison, 


Pube Divisiot 
hicl 
tube 

d delivers 
band region 


] 


earher experime! 


cused tubes 
pair of hel 
fied constru 
ity and cut 
quantities 


experimental pur] 


Small Business—A recent survey re- 
veals that al ost twe thi | ll ] 
tronics businesses 
iccording to 
(sovernme! 
business 
than 500 ar 
Only or 
dustry fall 
gorv of 1.000 
m= =oindustry 


700) persons 


of the total 


TV Radar.—A low-cost ship's nav 
tional aid for use in harbors has 
announced recet Italian authorities 
\ shore ased T\ ral n r broadcast 
i radar p 
ing vessel's pil 


harbor 


pip. He can th 


entire 


Ion Engine —Rocketdyne division of 
North American Aviation, Inc., stat 
that a 
built and 
obtains velocity 
particles Such at 


sustained 


discharge f onized 
engine would allow flight of 
unmanned space vehicles 

Ramo W ool- 
developed a light 
Westing 


completely tran 


Airborne Computer. 


dridge recently has 
computer for 


RW-30, a 


dev ice 


weight digital 


house Phe 


sistorized provides computations 
control 


for bombing, navigation, and fire 
over 200 pounds and 


4.000 


It weighs a little 


can perform about arithmetical 


computations a second 
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The Martin USAF B-57 tactical bomb 
er carries wing-tip fuel tanks to in 
crease its range. When the fuel in 
them is exhausted, the tanks are jet 
tisoned by actuating explosive bolts 
with Du Pont electric detonators (left) 


How Du Pont Detonators help the 
Martin B-57 get into battle trim 


When the Air Force pilot of Martin’s 
B-57 trims his ship for peak fighting 
efficiency, he drops his wing-tip fuel 
tanks 

By simply pressing the control but 
ton, these tanks are easily and quickly 
jettisoned by an explosive bolt using 
a Du Pont Electric Detonator 

One model of the B-57 is equipped 
with a flip-top “life saver.”’ In the event 
the crew has to bail out, Du Pont Deto- 
nators blow the canopy off a split-sec- 
ond before the crew is catapulted into 
space 

On still another model, a mechanical 
“hand” actuated by a Du Pont Detona 
tor “snatches” the control column for 
ward under the instrument panel. This 
protects the pilot’s legs from injury as 


he is shot out of the plane to safety 


These three applications illustrate 
the unusual problems being solved by 
Du Pont’s complete line 


specialties 


of explosive 
. Including high-tempera 
ture aircraft expansion rivets; MS de 
timing and 
explosive 


lay connectors for firing 
re le ases 


and a wide variety of electric squibs 


explosive charges 


for igniting powder charges under con 
trolled conditions 

Maybe you have an unusual prob 
lem that can be solved by one of these 
Du Pont Explosive Specialties. We'll be 
happy to send you more information 
Just write to E. I. du Pont de Nemours 
& Co. (Inc.), 2543-Nemours Bldg., Wil 
mington 98, Delaware. 


DU PONT EXPLOSIVE SPECIALTIES 


PRODUCTS OF DU PONT RESEARCH 


Better Things for Better Living . 


*t6 us. pat orf 


through Chemistry 


SEE THE “DU PONT SHOW OF THE MONTH" ON CBS 





guidance system experts 
through m=sFee ee training devices 


The guidance system of a missle is critical to its purpose —without the system— 
or without intelligent handling of the system's equipment there is no effective weapon. 


The military must train its unskilled short-term” personnel to operate and 


maintain this system—and the question arises . . . How? 


Today ERCO is building training devices for this very project. A system which will 
permit accelerated, highly specialized training for individual personnel 

and teams assigned to the operation and maintenance of the guidance 

system. These ERCO designed devices will quickly, and economically 

permit the military to obtain skilled technical personnel with 

maximum specialization on a minimum time basis — 


or the term we use ‘effectivate*”’ the system. [:-] 010-00 |0 


If you are a contractor and you are in 

need of someone to solve the problem of the 
“Man-Machine Data Link'’— contact us today. 
Our leadership in the creation of training devices 
has been gained with field proven equipments. 


Write to ERCO PLANT, Nuclear Products — 
ERCO Division, ACF Industries, Incorporated, 
Riverdale, Md., Dept. MT. 





SYSTEMS GUIDANCE EMERGENCY 
INDOCTRINATION RADAR PROCEDURE 


EQUIPMENTS FAULT 
FAMILIARIZATION DETECTION 


LAUNCHING AND 
LAUNCHING TRAJECTORY INSTRUCTORS 


PROCEDURE COMPUTERS CONSOLE 


* Effectively Activate 
DESIGNED AND BUILT BY HE_@ Rd 4 RP 


NUCLEAR PRODUCTS — ERCO. DIVISION acf INDUSTRIES. INC... RIVERDALE. MARYLAND 


AMERICAN CAR AND FOUNDRY «+ AVION * CARTER CARBURETOR + SHIPPERS’ CAR LINE + W-K-M + ADVANCED PRODUCTS 





This 2s 


NORTHERN :22cec nce 
mine how extremes of temperature affect explosi 


Dedicated to research, 


of maximum sturdine 


at Nationa! Northern Divi 


...newest AP&CC division» sas latest sation to the Auraucas Pots 


development and production in sce aniesauetiana tes eames aaaneacone ae 


over or the 1900-acre test ramge at Halifa» 


rocket power 220 ci"sfeccce 


technology 


Also producers of; 


Sodium & Potassium Chlorates 
Potassium & Ammonium Perchlorates 
Elemental Boron 

Lithium Nitrate 


Lithium Perchlorate ReTRONA,, 
> 


years National Northern 
in close coordination with other 
PoTASH & CHEMICAL CORPORATION ji 
you! 


inquiries 


NATIONAL NORTHERN’S CURRENT FIELDS OF ACTIVITY: 


ROCKET-MOTOR.-IGNITER DEVELOPMENT . GAS GENERATORS + SURVE!ILLANCE TESTING OF 
EXPLOSIVES AND AMMUNITION . EFFECT OF ALTITUDE ON PERFORMANCE OF EXPLOSIVES 
PROPELLANTS, TRACERS AND INCENDIARY ELEMENTS . DESIGN OF ELECTRIC DETONATORS AND 
squiss . AIRCRAFT VULNERABILITY TESTS AND EVALUATION 7 EXPLOSIVE METAL FORMING 


American Potash & Chemical Co poration 


3030 WEST SIXTH STREET, LOS ANGELES 54, CALIFORNIA 
99 PARK AVENUE, NEW YORK 16, NEW YORK 

NATIONAL NORTHERN DIVISION 

P.O. BOX 175, WEST HANOVER, MASSACHUSETTS 








ROCKETS AND GUIDED MISSILES 


ALFRED J. ZAEHRINGER 





Astronautics—After the failure of the 


Difficulties in the second Vanguar« Missiles.—Both 
January opened the roi ( rane RPM's 
Army attemp I 
er-( vehicle 
hardware, 
a modified Re 
1 


nk of elevet 


solid-propel 


cludes 
rocket 


as pavload The 

GPL closed-circuit TV fills hundreds of busi- 29.7-pound cylinder, 
ness needs today for such companies as “a . ; : 3 
Bell Aircraft, Brookhaven National Labora- . diameter, suppres 
tory, Chrysler, Consolidated Edison, Convair, ropulsion Laboratorv 
Firestone, General Motors, Link Aviation, 
Martin, New York Savings Bank, U. S. Steel. 

B \ Schriever ( omma 


1“ ssile Division, Air 


how many Jobs « 95) the Air Fore 
could GPL Industrial TV pe mel atl 7 


help you do better? divert about eighte 


space flight program 


astronautical venture 
You'll never know until you = moon impact an 
investigate! You'll be amazed ae af the nn hoo 
he \ : 1c 1SSI1I Ivision 
at the versatility, simple opera- also suevested 1 h tan ICBM 


tion, and low cost of Industrial recket engine could d to establist BM is a 65,000-pound-t 
nr ne ee nde 
world’s leading manufacturers — Another space ventur 


of industrial, military and f four Kedston misile 
broadcast TV. ration ate bomb 
HOW Write us today 77.) fect au! boven 
os for free, illustrated eather information or 


an brochure on GPL— near space conditions 
© decrease blast effects and 1 re di i lid opellatr rocket 
Y the most complete j:.., satterns neral Corporation. Lockl 
—— lineintheindustry. Meanwhile, NACA has formed a Sj poration is acting as syst 
cial Committee on Space Technology t | | icceleration-take-off 
coordinate that group’s space-flight ef reported 


feet long 


a a ee ¥) ee er atom-armec [B renie air-to-air mis 
ar ree a Vic le. T olid-propell 





weapon has a 


diameter 


GENERAL PRECISION LABORATORY INC, ied missiles, and jet propulsion. some 9 
PLEASANTVILLE, NEW YORK 
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Projects of H. T. Budenbom, 
Senior Scientist, Stavid Engineering, Inc. 


Included in Mr. Budenbom’s 25 patents and numerous technical papers are his 
original contributions in monopulse development and authorship of many new 
concepts in the application of electronics to modern warfare. His experience and 
inventive talents are being applied to Stavid’s projects in weapon systems devel- 
opment and missile electronics. Mr. Budenbom is one of a group of outstanding 
scientists and engineers at Stavid who are working on advanced concepts... 
years ahead of actual systems development. 


In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for all 
branches of the military. A typical project calls for development of the high power 
Radar Set AN/SPS-31. 


OTHER STAVID 
PROJECTS INCLUDE: 


Anti-Missile Systems 


Airborne Search, 8 
Terrain Clearance Radar 


* Missile Tracking Bea 


LANCE Weapon Sys 
Radar-Infrared 

Fire C 

Automat M 


Checkout Systern 


STA VID Engineering, InC. Kes, new sersey 


C mag inate EL Dienes . ee 





Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team 
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Industrial Leaders 


“CONTAINERIZE” 


Waste As It Accumulates 


developing and 
he Air Force 
1 


and 
while the Army 


system. It 


he missile 


from ICBM attacks 


beyond the 


ind tomor 


; 1 , 
radicals. rec 


; } 41 ] 
chemical moi 


government-university-in- 


devoted to the pro- 


a ee ie 
USERS sage Reich ggal nr 


Dempster-Dumpster System ao 
Aluminum Company of America " a diatomic mole 
cules. Some 92,000 Btu 


Provides Temporary Storage at robe ce Sasi - o' Btu per pound ar 
berated which would result in a specific 


Points of Waste Accumulation Douglas Aircraft Co., Inc. Scnidlee il 


Dow Chemical 
E. |. Du Pont 


2.100 seconds in a rocket 
~~ 1 | ‘ 
Present liquid-oxygen propellants give 


bout 250 seconds The exot boron 


Enclosed temporary storage of waste is only 


the key to plant cleanliness and 
low-cost disposal. Clean Dempster- 
Dumpster Containers, placed at major 
inside and outside waste accumulation 
points, perform this vital function. 
Costly rehandling is eliminated; one 
man and one truck-mounted Dempster- 
Dumpster dispose of all waste from 
your plant. . . picking up, hauling and 
dumping containers on a planned shut- 
tle schedule. This low-investment 
System generally pays for itself in 18 
months or less. 


RUBBISH 


DUST fee J 
ré SLUDGE — 


LIQUID 


(a i, | ven, 
= & _\d 
Ly J VW) 


Ligand 


WRITE TODAY for your free copy of the new manual, 


“How to Cut Industrial Waste Disposal Costs 


Dept. 0-3, DEMPSTER BROTHERS, Knoxville 17, Tenn. 
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CONTAINERIZED WASTE IS 
PICKED UP.., 





HAULED... 


Ford Motor Company 
General Electric Corporation 
General Motors Corporation 

Goodyear Tire & Rubber 
Gulf Oil Company 
Ingersoll-Rand Company 
Johns-Manville 
North American Aviation, Inc. 
Republic Steel 
Reynolds Metals 
Standard Oil Company 
U. S. Gypsum 
U. S. Rubber Co. 

U. S. Steel 
Westinghouse 


. AND DUMPED 








about 30,000 Btu per 
nventional hydrocarbons 


18.000 Btu 


hydrogen 


52.000 PB 


ical fuel. Free 
! neat content, 


* compact vehicles. 


through 
Both 


Convatr 


stems 


ORDNANCE 








SUPERSONIC 
SUBSURFACE 


Both these products are examples of 
the management, engineering, research 
and production skills of U.S. Industries, 
Both are essential to American military 
and industrial strength. 

The divisions that comprise USI pro- 
both fire power and industrial 
power: from artillery shells, guided 
missile and aircraft components, to 
machine tools, storage tanks, electrical 
fittings, oil tools, steel pipe, giant metal 
forming presses. USI’s newest division, 
the Kett Technical Center, performs 
research and development for both the 
armed forces and for industry. 

The interdependence of military and 
industrial power is nowhere better ex- 
emplified than at U.S. Industries, a pro- 
duction team geared to American 
strength and progress 


This power package 

is an integral part 

of a guided missile . 
This gas-lift valve > ? 
extracts oil from i 
wells whose natural 
flowing days are 
over. 


duce 


For specific information 
about products in your particular field, 


call or write: 


U.S. INDUSTRIES, INC. 


250 PARK AVENUE, NEW YORK 17, WN. Y. 
OXford 7-4141 


a 


DIVISIONS 
AND 
SUBSIDIARIES 


March-April 1958 


AXELSON MANUFACTURING CO. 
Petroleum pumping equipment 


CHICAGO STEEL TANK CO. 
Steel tanks, processing equipment, 
pressure vessels 


CLEARING MACHINE CORP. 
Mechanical and hydraulic metal 
forming presses, engine lathes 


CONDUIT FITTINGS CORP. 
Electrical conduit fittings 


GARRETT OIL TOOLS, INC. 
Oil drilling, production, transmis- 
sion and distribution equipment 


GENERAL EQUIPMENT CORP. 
Sales and service of construction, 
agricultural and industrial equip- 
ment in Puerto Rico 


KETT TECHNICAL CENTER, INC. 
Basic research, engineering and 
development 


KOPPEL (PHILIPPINES) INC. 
Sales and service of construction 
agricultural and industrial equip 
ment in the Philippines 


OIL FIELD SALES & SERVICE, S.A. 
Sales and service of oil field 
equipment in Venezuela. 


ORDNANCE DIVISION 
Operation of shel! production fa- 
cilities for U.S. Government 


SOLAR PERMANENT CO. 
Refrigerated bulk milk tanks and 
Stainless steel cookware 


SOUTHERN PIPE & CASING CO. 
Pipe and casing for transmission 
of water, gas, oil 


USI INTERNATIONAL 
Export of railway, agricultural and 
industrial equipment 


WESTERN DESIGN & 
MANUFACTURING CORP 

Electronic and structural compo- 
nents for aircraft and missiles 








can you 


use this COMMUNICATIONS 


diversified 
equipment 
experience? THE RUSSIAN THREAT 





REPRESENTATIVE 
EMHART-BUILT 
EQUIPMENT: 


Cartridge Processing 
Equipment 


Vibration Testing 


Machines announced th ICBM 


Precision Power Presses nnounced a new luxury automobile 
help kill off even more ‘than 40,000 

Power Press Feeds and icans a year. 

Accessories While the 


their 


Automatic Threading and 
Trimming Machines 


Automatic Glass Container 
Manufacturing Machines 


Automatic Packaging 1k a little, and ther 
Equipment tral 


lot of the peop! 


} 
iS 
} 


Materials Handling 
Machinery 


Multi-Positional Booms 
for Work Aloft (Skyworker) 


Water Distillation Systems SCIENTIFIC EDUCATION 


ITO | Nave 


Noise Suppression 
Equipment 


\merican Ord 


for a great many years 


Plastic Forming Machines 


if interested Ca at) 
SPECIAL 
PRODUCTS 
MANAGER 


rr ce, Sf ene Oe nie Bales 
HARTFORD 2, CONNECTICUT hat those who have the innate tal sile,” appearing in tl wember-Decen 
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Sperry’s combination 


integrate all 


Faster, simpler radar maintenance is the pay-off 
with the Sperry Combination Test Sets. One set 
does the job of three or more standard test units 
but requires one-quarter the space and weighs half 
as much! Here are the five functions each Sperry 


test set performs: 


POWER METER: Directly measures average 
power of radar transmitter with accuracy of 


+ 1.0 db 


FREQUENCY METER: Indicates directly the 


frequency of both receiver and transmitter. 
SPECTRUM ANALYZER: Accurately displays 
power Vs. frequency spectrum of transmitter signals 
from single or multi-pulse systerns. Display is stable 
at all pulse widths and repetition rates, 





fan 


DIVISION OF SPERRY RAND CORPORATION 


‘ A ECTRONICS VISION 


Great Neck, New York 


March-April 1958 


radar test sets 
testing functions 


SYNCHROSCOPE: Simple general-purpose syn 


“A” 


radar video signals or similar wave forms 


scope and displays 


no need 


chroscope functions as an 


for auxiliary synchroscope. 


SIGNAL GENERATOR: Accurately and directly) 
calibrated output signal level is variable over com- 
plete range. Choice of pulse, frequency or external 


modulation. 


With no additional equipment you can also measure 
transmitter peak power, repetition rate, transmitter 
pulse width, T.R. recovery time, duplexer losses, 
transmission line VSWR. Designed for tough oper 
ating conditions, these sets comply tully with 
military specification MIL-T-945A. Your nearest 
Sperry district office will gladly supply you with 


complete operating data. 


COMPLETE LINE OF TEST SETS 


Microline 
Mode! 


Military 


Type Frequency 


Toler 
670 450mc 
2700. 
3500mc 


UPM-44B 


5100- 
5900mc 


8500- 
10500mc 


23500- 
24500mc 


34000- 
35600mc 





GYROSCOPE COMPANY 


Brooklyn e Cleveland « New Orleans « Los 
San Francisco « Seattie. In Canada: Sperry 
scope Company of Canada, Ltd., Montreal, Q 
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» 200-foot 


GE used in jet 
7-1 shown here in ac- 
2 pour Other 
special applications.) 


NEW LINDSAY GAUGE 


designed for 
Jet pressure systems 


The RMC-Lindsay Pressure Gauge for jet aircraft is made for extensive 
cycling—will meet rigid endurance and over-pressure requirements. Not 
even the most extreme conditions of shock, vibration or temperature 
disturb its accuracy. Pressure ranges from 1,000 to 15,000 psi. 

The RMC-Lindsay Gauge is a bou.don tube type, using a multiple 
coil, helical bourdon tube with the pointer attached directly to the end 
of the coil. The life of the Lindsay helical bourdon coil, as compared to 
the traditional “C” spring bourdon gauge, is more than 10 times greater 
and its proof pressure limits are increased by a factor of 3 or 4. The 
helical bourdon tube also eliminates the use of linkages and pivots, mn- 
proving the gauge’s shock resistance by a factor of 5 or 10. 

The helical bourdon element is, of course, not a new development. 
However, the RMC-Lindsay techniques in coiling, heat treatment, cali- 
bration and material specifications are new—and exclusive with RMC. 

Whatever your high pressure gauge problems may be, why not let 
RMC engineering skill provide the answers. Write to either of the below 


addresses, outlining your particular requirements. 


ROCHESTER MFG. CO., INC. OF CALIFORNIA 
92 Beacon Place — Pasadena, California 


ROCHESTER MANUFACTURING COMPANY, INC. 
220 Rockwood Street—Rochester 10, N.Y. 
\' \' V'/ y 


= A 
—LINDSAY PRESSURE GAUGES he 


876 ORDNANCE 





Forward end view of engine showing 
igniter assembly in place 


he 


Completely balanced engine assembly 





is given final check for compliance to 
weight. 


Zoom... PARISH puts the power behind this missile ! 


Parish-built rocket engine fires U.S. Army's Lacrosse missile. 


The U. S. Army's Lacrosse missile takes to the 
surface guided missile is a rugged, close and genet 
weapon of high accuraey with a single shot kill powe1 


the engine. Martin-Orlando makes the missile 


The engine and its numerous components require e utmost in precision 


engineering, fabrication and assembly. Balancing and weight 
For instance, the weight of the entire unit must be within 
the total. Production fixtures and jigs h: be engineerce 
accuracy because any engine must fit any missile 


Parish Pressed Steel is the first company to successfull i produce 
these solid-propellant engines. The reason: Parish has the unique combi- 
nation of engineering experience, production know-how and_ precision 
equipment needed for such eritical ordnance work. They're available for 
additional work right now. Call or write for additional information 


tor lay 


@ DANA PRODUCTS : Transmissions «+ Universal 
Joints ¢ Propeller Shafts « Axles *« Torque Con- 
verters « Gear Boxes « Power Take-offs « Power 
Take-off Joints « Rail Car Drives « Railway Gener- 
ator Drives « Stampings « Spicer and Auburn Clutches 
* Parish Frames «+ Spicer Frames « Forgings 


” PARISH 


DANA 














RECENT PATENTS 





This department on recent milttary-industrial patents is being pub- 
lis] ‘ d a2 ()} DNANCI rad fi our reads rs inf rmicda of thi late sf lez i- 
pay faa comp f n = rd tent 
utter) ety VJ Copies of patents 1 tained from the 
Commissioner of Patents, Washington 25, D. ¢ at 25 cents each 


AIRBORNE Cable Cutter —U. S. Patent No. 2,806,- An explosion trap is therefore provided 


EATH 
PLASH... 


Smothered in spray is a sure-fire, 
death-dealing device against enemy 
shipping. It smacked the sea with 
a jolt reckoned in thousands of G's! 


It is a tough assignment for the 
DuKane precision electronic devices 
contained within its shell. Shock 
treatment like this is nothing new to 
DuKane engineered and produced 
products. They are serving the military 
in many ways where the ability to 
withstand rough treatment is a prime 
specification. 


DuKane services are available to 
those in need of quality precision 
products engineered and produced 
on time! Write in confidence. 


DuKane's dependable commercial electronic 
products are serving industry, schools, hospitals 
and offices across the nation! Details upon request! 


é 3 

° rt 
Flexifone & Industrial and School 
Nurses’ Call Sound Systems 


g 


Micromatic Sound Private Telephone 
Slidefilm Projector Systems 


For information on OuKane’s capabilities, write 


St. Charles, Illinois 
NR esas eetrestidctaseintnthinecinnnenisnnaiatmmntiain 
Address 
City State 


Firm 


a SF Se ey 


= 
! 
DuKane Corporation, Dept. B-3 
| 
| 
| 
| 
| 
| 
| 
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$4 sued September 1 1957, to | ert in order to reduce this hazard. The tray 
Issigned f¢ mf if contains a frangible section of conduit 
puipment, 1) his invention provides followed by a conduit section which is 
i device for nes by which ex- —_ looped so as to be brought back to a posi 
ive mine d below the sur tion close to the frangible section. Whe 
fac f oceans, in which the cutting mem a detonation wave travels back throug! 
her is actuated by an explosive irge. It the conduit toward the reservoir, it d 
can cut both hard an soft chains and vides at the tray The detonatiotr ill first 
( relatively s il! and L a shatte the frangible ect! and the is 
( t be fouled by at chor line ind the detonatior ive traveling round the 
substantially free of the possibility of loop reaches the frangible section. it is in 
I ¢ to operate terrupte 1 at the broker frangibk section, 
and will not be carried back to the reser- 
Lightweight Rocket Launcher.—/ S voir 
tent \ > ¢ C25 } I 2/) 
mes Vayer. Al f Liquid-Propellant Gun.—l". S. Patent 
rebar ; ly | patent \ ‘ [ | 1 Vos ’ 105 
rov es al 1utomat D ¢ it itic V mu I s ventio 
ocket launcher which is s e ft per relates to ipparatus fo Impeiing i 
rt te ] ’ } + 9 te + c 
ets can be f to the ‘ 
7. 
r automat Phe must a 1] 
a ae : . ’ t aoa i | 
ea vy closed and CKE etore a led ene a a 2 = nadie 
«ket can be la ( The I £ Ta 2 
rocket iutomatica ( 1 succeed 
ee ee a es Fig. 1. Gun and propellant assembly. 
Barbed Wire. S. Patents Nos projectile from a gun. As shown in Fig 
801080 and 2,801,081. Issued Ju 3 ure 1, a muzzle-loading gun contains a 
5 t lacaues | ] S These t t ¢ bly 15 and a IT ectil 
it t rrovide movable 1 f ling ba 16 Phe rol* int member consists of 
é ymmponents forming barbe vire en two hype ( quids 31, 32 conta 1 
tangle ents ( ca t s te conce tric Ca ste s 33 34 iving trang. 
flat ( ire useful for military ble re ragms. Whe Di 4 
urp withd ring 22 moves the plunger 
18 for I causing pins 30 to tur 
Detonation Trap. S. Patent N\ the diaphrag l liquid contained it 
801,517. Issued At ist | 4 Van the cCanist igT tact and 
|, Zucrow and Thorp B. Walker. burn, producing high-pressure gases 
/ ned to Acroiet-Genera rhoral 
his itent rrovides a safety eV tor Stabilizer for Missiles. S J , 
venting the ropagatior f explos s \ » SU] | t luau 19S 
through conduits conveying explosive liq rt I , Chis patent describes 
uids, as in a jet-propulsion motor. The levice for stabilizing a missile while it 
letonat or explosion is usually of being launch by rocket power fron 
minor consequence when at the motor or submarine or other floating platform by 
in the conduit, but if it is carried back booster rocket Che invention incre ses 
to the liquid reservoir, a major explosiot the safet f the launching operation by 
uld result. applying a retarding force to the rear end 
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Streaking through the air faster than speed 
of sound, the B-58 Hustler depends upon 
te with- 


nickel-containing stainless steel t 


stand the tremendous heat developed by en- 
It by Convair. a 


4 _ ec 1 
ne exhaus B-58 I 


vision of General Dy 


How a nickel-containing stainless steel 


keeps Hustler from being “skinned alive” 


At the speed the Hustler flies, heat from air friction is 
a problem. 

Where this heat is amplified by heat from the power- 
ful jet engines, the plane’s skin could overheat danger- 
ously ... lose strength 

Convair engineers overcome this by cladding portions 
of the Hustler exposed to the exhaust blast with “honey- 
comb sandwich” panels made of a special nickel-contain- 
ing stainless steel. Thin ribbons of stainless steel are 
formed into a honeycomb shape which is then sand- 
wiched between two thin sheets of stainless steel. 


They use 17-7PH stainless steel, produced by 
Armco Steel Corporation, because it has five times 
the yield strength of low carbon steel, and it re- 
tains much of its strength even at 900°F. 


17-7PH stainless steel honeycombs provide the higl 

strength, stiffness, and low weight needed by the Hustle 

as it outspeeds sound, 50,000 feet above the eartl 
Does some metal problem face your staff? 

Is it a problem that involves heat, cold, corrosion, wear, 

stresses, fatigue? Or is there some other obstacl 

There’s better than a fair chance we can he p l 


ngineers get off the ground. Or at least work with then 


to trim the problem down to manageable size. § 
that they send for a copy of “Stainle Steel in P t 
and an Inco analysis sheet that will he p en 


Dy sig? " 


define the problem 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street 5 NN 
seo, N } 7 © ¢ 


INCO NICKE L 


NICKEL ALLOYS PERFORM BETTER LONGER 


March-April 1958 
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of the missile fuselage during launcl 
ing thus producing a stablizing moment 
around the center of gravity of the mis 
sile, counteracting undesired deviations of 
the missile in pitch and yaw. The stabiliz 
ing force is applied by a flexible cable or 
wire which is paved out from a drum 


mounted on the ship 









Rocket Igniter.—l’. S. Patent No. 2, 
leo oe 1057  — 
HIGH FREQUENCY MOTOR Mi sucd August ¢ 157, to Rex I 
Smith. Assiqned to the Secretary of the 
Vaz This patent provides a hermeti 


cally sealed squib for use in igniting the 


propellant grain of a solid-propellant 


ocket motor. The squib has substantially 


no brisance and a relatively long shelf 


DC POWER SUPPLY 





life. It may be immersed in water num 


crous times without adversely affecting 


* 


ts operation 
Typical Motoresearch 
Equipment For 


Fire-control Appar —U. S. Patent 
Specific Applications , ve e rare 


\ > 92 Race Mimiet O06 SORT a 
R wd E:. Jay , This patent provides 
i fire-« trol paratus that will « ble 

ship to obtain range and bearing of a 






as 


ENGINE GENERATOR 


target from range and bearing of a refer 
ence poi here it is impossible to sight 
directly upon a shore target from a ship 


Modifying data relating the reference 


point to the target is introduced in the ap 
osinlaitesendl paratus whereby a continuous indication 
of bearing and range from ship to target 


is automatically obtained 


Data on the relation of the ship to the 
all reference point is applied to the apparatus 
continuously, and data on the relation of 


for Electrical Power Systems the ship to the target is obtained con 


tinuously. The transformation from one 


to meet Military Specifications relation to the other is direct, continuous, 


and accurate 


Motoresearch electrical equipment and power systems are de- ‘ies Meniitek Media —t!. © Pre 


signed and produced to meet unusual requirements. Our facilities No. 25 1 Issued September 10. 1957 
include original development, production to existing design and to Harold S. Morton. Assiqned to thi 
the ability to modify for specific application. Secretar Defense: This patent relates 
to a method f plane-to-plane bombing 
Typical Motoresearch equipment is illustrated. Direct current The object is to destroy individual air 
Power Supply is a component of Air Force Ground Control craft in bomber formations or force their 
: , : ‘ dispersior t] ae olan deat 
Approach System. A requirement for very close regulation under at pursuit planes can deal 
ae 5 A " with t I bers individually 
extreme conditions prompted the development. High Frequency ae ga ae ; 
° . . The tlot of the attacking aircraft flies 
Motor shown is for turret fire control. It develops 42 HP and st euiform velocity. an & croietetiee 
weighs 2.5 pounds. Engine Generator is a self-sufficient 400 cycle course which, if continued indefinitely. 
power unit for Military application. Similar equipment includes would cause him to collide with the target 
. ‘ — , . oe I aie Bi 
Motor Generators, Control Units, and Geared Induction Motors. While t safe distance away from the 
target he deter es his distance from 
Send us detailed specifications and schedule quantity needs for it and accelerates upwardly for a long 


your weapon system or related application. We will appreciate enough time to ensure that the velocity 
fe . . of the bomb. when the latt is leased 
the opportunity to offer a proposal for your consideration. ' et en 


shortly thereafter will be such as to 


cause it to cross the original line of flight 


pfonest ARCH Ca . " pn I ol vias , rae 


The patent ntat 1 thorough mathe 
1600 JUNCTION AVENUE, RACINE, WISCONSIN [P!l! {0issh 0 Wis heaton attacl 


D Gearmotors and paratus used to operate the bomb-release 
escguers Special Electrical Equipment WManupacturenrs mechanism at the appropriate time 
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PRECISION FORMS, GROOVES and 
LANDS 

‘ J 

with SHEFFIELD’S ceusuteur MULTIFORM GRINDERS 


se 


MODEL 180 ° 
MODEL 109 


Servo Mechanism Sleeve 


The seven grooves of this servo mechanism sleeve are 
crushtrue ground from the solid to a tolerance of .001” 
on spacing and .002” on minor diameter in 55 seconds. 
Material, SAE 52-100; Rockwell, 58-60 C; depth of 
plunge grind, .145”. 

Forms and grooves are precision ground on these 
machines with comparable speed and economy. 


For complete details write to Department 14, The 
Sheffield Corporation, Dayton 1, Ohio, U.S.A. 


Grinding Grooves in a Transmission Shaft 





| /\ I a of Bendix Aviation 
a 


manufacture and measurement for mankind 


March-April 1958 








Todays air power in action:* 














Thor starting one of its highly successful test flights from Cape Canaveral, Florida. 


Giant Air Force THOR abeady in mass production — 


Last November 27th the befense Department 
announced that the Douglas Thor had been 
ordered into production as the Air Force’s 
intermediate range ballistics missile. 
America’s defense is gaining more than just 
a highly successful missile. Thor comes com- 
pletely equipped with a Douglas-engineered 
support system that is immediately ready for 


field operation. 


No hand-tooled prototype, the Thor test 
models fired for Air Force acceptance are built 
with mass production tooling. As a result, 
manufacture of Thor on a volume basis began 
the minute Air Force approval was given. 

At the same time the science-industry- 
military team which cooperated in developing 
Thor readied the important systems required 
to make it operational... transportation, fuel- 
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*Defensive systems — The complete air 
defense must have an attacking arm, too. 
In the event of an enemy strike, retalia- 
tion must be tremendous, decisive, quick. 
Powerful, accurate intermediate range 
missiles, like Douglas Thor, launched from 
U.S. bases around the world, provide this 
potential. 





can strike anywhere in the world from US. bases 


ing, launching, training and parts replacement. 

Such thoroughness is typical of Douglas 
where 19,000 missiles of all types have been 
produced since 1941. In fact, Douglas is the 
only U.S. manufacturer to have developed 
missiles systems in all categories...air-to-air, 
air-to-surface, surface-to-air, and surface-to- 
surface. And Douglas has an accumulation of 


missile experience unequaled in the U.S. 


March-April 1958 


f 


Depend on 


DOUGLAS 


. “ First in Missiles 


~ ew 
‘> 








GUN BRUSHES 


also come from 


LLER BRUSH 


The long life of these rugged 


Gun 


Brushes can be traced to their Fullergript 


construction. Brush material is pa 


cked, 


into a metal channel, solidly. This an- 


chored-in-metal design produces a brush- 


ing face of maximum density. That is why 


these brushes do their job thoroughly and 


wear for a long period of time. 


INDUSTRIAL 


DIV. 





MAIN STREET 


THE FULLER BRUSH co., NANWORD 15, CONN 








Yours FREE For 15 Days! 


Practical, Low-cost Help on Defense Contract Accounting... 


ACCOUNTING GU°DE 
For DEFENSE CONTRACTS 


Second Edition 
By Paul M. Trueger, CPA; Specialist 
in Accounting for Defense Contracts 


e Saves Valuable Time 
e Prevents Costly Mistakes 


Newly revised and enlarged, here is 
the only book of its kind. Tells you 
simply, clearly WHAT To Do and 
HOW To Do It when working with 
the difficult accounting problems con- 
nected with defense contracts. New- 
est “show-how” filled-in forms lead 
you to right answers 

To get your copy of this invaluable 
key to all phases of government con- 
tract accounting just fill in the handy 
Order Form below and send it to us 
today. Test the book—use it! After 15 
days, if you're not satisfied in every 
way, return it and owe us nothing. 
A COMMERCE CLEARING HOUSE PUBLICATION 


wt 
poo == ee 


CCH PRODUCTS COMPANY ° 


4025 W. Peterson Ave., Chicago 30, III 


Defense Contracts for 15 days’ free examination 
Satisfaction guaranteed 
Bill me. Add a small postage and packing charge. 
| enclose $12.50. Send postpaid 


Nome & 


Title iataeiinuatnmmtiaiaiies - - 
Firm — 


Address 


(Please attach coupon when ordering 


$1250 


480 pages 
6%" x94" 
hard bound— 
gold stamped 


Send me a first-press copy of Trueger’s Accounting Guide For 


Price $12.50. 


7323-073 
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engineer, author, editor, 


Cé ro A. Copp, editor, Washington, D. Cc. 
. , 
\ ER GLEAS ry historian, ordnance analyst 
r. Washinaton. D. ¢ 
R. E. |] litor, Washu ; )¢ 
May. Gex. E. P. MecHLING, ordnance engineer, aircraft arma- 
é perv Vas t ’ | ( 
G. W.S electronics ev , lford, Mass. 
R. K. Smitn, editor, Washin n, D. € 


The Great Deterrent. By Sir John Slessor, Marshal of the 
R.A.F. New York: Frederick A. Praeger, Inc. 321 pp. $6. 


BN this book, Sit John Slessor has given a clear insight to the 
thinking of an outstanding British airman. The series of articles 
written over a period of some ten years, with the connecting 
them f nuclear retaliation by strategic bon ber force s, helps us 
to 1 | tis ttit le ¢ ns re. s r r 
s > ViC S ¢ ce Use t tra Ca iit 
ek ¢ e ¢ s to those ¢ \ tar r ers this co 
t His discuss of disa ame the ternational stability 
it requires represents the Eu ean view of compromises at 
ba inces tT power 
He attributes much of the postwar instability to our insistence 
unconditional surrender, but he seems to lack our confidence 
that the best way of forcing Russia to make the necessary cor 
cessiol to create a peaceful 1 requires the West to remal 
truly strong over a long period of time He icknow ledges 
Britain's reduced resources in sustaining this strength and seems 
to favor a demilitarized neutral zone across Europe and possibly 
the Middle East and Far East as a basis for Russian conces 
stons | ternati il stal t 
clear Tf 1 this book that if the I ted States and Britai 
uintained igreement or international objectives and 
tions, many of these past mistakes could have been avoided 
his kind of an agreement is a 2-way street if we can use it 
the world’s future will be better —Epwarp P. MECHLING 


The Bridge at Remagen. By Ken Hechler. New York: Bal 
lantine Books, Inc. 238 pp. $0.50 (paperbound) $4.50 


(clothbound ). 


THis book makes a valuable addition to military strategy 
The author already has a good reputatior is a professor of 
litical science, and with his way of getting at facts by personal 
interviews and his ability to analvze characters and situations he 
kely to obtain a permanent place as one of Americ i's great 
toriar (Continued on pb. &8 
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AIR CONDITIONING (¥ 





GAS TURBINE COMPRESSOR 
POWER UNIT 


(Prime Power Source for Electric and 
Pneumatic Power) 


Reina ere Sega 


LIGHTWEIGHT 





AIR TURBINES 






G 








AIR MOTOR 
ACTUATORS 
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COMPONENTS... 


for HIGHLY MOBILE missile support systems 


The AiResearch units shown answer the need for high- 
output, lightweight and compa@ét components to be incor- 
porated in mobile ground support systems for tactical 
missiles. The Gas Turbine Compressor Power Unit, proved 
in service, supplies shaft and pneumatic power simultane- 
ously. DC or AC electrical current for 60, 400 or 1200 cycles 
can be generated for missile checkout. Gas turbine power 
units can be started immediately and operated under all 


extremes of weather. 


THE 





Among the additional functions which can be accomplished 
with AiResearch components and systems are: main engine 
starting; heating and cooling for equipment and personnel ; 
air supply for pneumatic systems including missile pre 
flight de-icing, vehicle wheel drives and other linear and 
rotational actuation; and energizing of hydraulic systems 
Reliability and compatibility are assured by components 
and systems now in the field. Contact the nearest Airsupply 


or Aero Engineering office for further information. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los ingeles 15, California + Phoenix. frizona 


AERO ENGINEERING OFFICES: 
MINEOLA * A WTA * BA A -€ N° NCINN . 
DETR 


March-April 1958 


AIRSUPPLY OFFICES: 
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Remagen, militarily speaking, was more 


than a bridge, as it involved ten days of 


foothold i 


bitter fighting to secure a 


difficult terrain not anticipated in the gen- 


eral plan, and also questions of command 


that have always been problems in mili 


tary schools 
Wellington cam 


have dis 


Since the days of the 
s military staff colleges 
cussed almost fruitlessly the question of 
how far junior officers can depart from 
general orders so as to take advantage 
which they find 
Warren's on-the 


ordering a passing regi 


of unforeseen conditions 
in their path. It was 


Round Top that gave the 


ment to seize 


Federals an unlooked-for advantage at 


Gettysburg 
\t Remagen Bridge it was a second 
lieutenant who discovered the p ssibilities, 


and Colonel Engeman knew that he 


vas violating orders whet e radioed to 
Brig. Gen. W H. Hoge Bridge intact 
\m pushing doughs to other — side 


Reached by telephone at First \rmy 


General Hodges instantly grasped the sit 
uation, and, it ite of SHAEF's well 
kt reputation for being “morbidly 
sensitive to criticism” he seems to have 
had 1 lifficulty ‘ instantaneous 
approval for the change in in f 
Gsenerals Bradley and Eisenhower 


Che book is well documented from per 


sonal interviews with both American and 


German participants and is written ina 


most fashion. It can be read 


interesting 


is an epic adventure story, but it will be 


most useful as a study on tactics and 


strategy Gerorce S. Brapy 


Soldiers of the States. By William H. 
Riker. Washington: Public Affairs 
Press. 129 pp. $3.25. 

PPROFFESOR Riker presents a partial 


review of the role of the National Guard 


the military record of the United 
States. Guardsmen will not be pleased 
vith his analysis for the good d suth 


ient reason that the heroic achievements 


battle throughout out 


receive scant mention 


\fter all, the shortcomings of any or 


ganization cannot be described in detail 


justice if the achievements do 


commensurate cm] iSIs 


he author is an associate professor of 


political science at Lawrence College. His 


this book was supported by 


grants from the 


Rockefeller Foundation 


the Social Science Research Council 


His specific object was to examine in de 


tail the duality of the militia in both its 

istorical and its contemporary form. In 

deed, the distinct feature of the National 

(juard is its dual command and its dual 
iities 


National Guard in 


distinct 


[The record of our 


time of peace may have political 


overtones. But this is in the nature of the 


organization itself. Its redeeming grace 
has always been that the Guard brings to 
gether neighbors and friends to fight side 


by side in a military group with the same 


background 


This reviewer! holds uw 


basic community 
waveringly to 
fortified by the record, that 
eal, and loyalty—the priceless 


“d when the 


, 


of the group are of the 





Sar 


origins and interests. In this respect the 


advantages of the Guard are of the same 


proportion as the advantages of our in 
lividual States versus a centralized fed 
eral systen 


Our National Guard is of the same tex- 


ture is that ft our sovereig!1 States 1 
its short s are no greater than those 
herent vy large military organiza 


i! 
tiol | Is reviewer! Will more 


require 
my 1 
Riker has 


convincing story than Professor 


written to iffect his allegiance to the 
strength of our dual system as written 


into our Constitution —Lro A. Copp 


The Rebel Shore, The Story of Union 
Sea Power in the Civil War. By James 
M. Merrill. Boston: Atlantic—Little, 
Brown & Company. 245 pp. $4. 


ro enforces in internationally 


blockade of 


7, 
etlective 


with 


seacoast 





Automatic 


Weapon Control § 


SATCO- Automatic 


Air Traffic Control System 
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KOHLER 
PRECISION 
CONTROLS 





Powerful Rocketdyne liquid propellant engines for the “‘Atias"’, 
“Thor”, “Jupiter”, “Redstone” and other mighty missiles for 
America’s defense, are served by Kohler check valve K-1359. 


This 3000 PSI soft seat type valve can be supplied 
with any type of connection. The “‘O”’ ring, held by 
a specially designed retainer, cannot be washed out 
of position. 

There are Kohler valves for hydraulic, gasoline, 
lubricating oil, water, chemical, air and vacuum 
lines. Our engineers develop valves and fittings to 
specifications for volume production. Write for in- 
formation. 








KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER or KOHLER 
Enameled !r and Vitreou hina Plumbing Fixtures Brass Fittings * 


Air oled Engines td tell tela Oe lal ide) ts 





Permanent Magnetic 


SWEEPERS 


safeguard 


ROADS - DEPOTS - LOADING AREAS 


from Nails, Wire, All Ferrous Particles 
@ COMPLETELY NON-ELECTRIC 
@ NO MAINTENANCE REQUIRED 


@ SAFE FOR USE IN EXPLOSIVE ORDNANCE 
AREAS 


Adaptable for wide width 
tandem towing. 30 models 





up to 8 foot sweeping width. 





Meets requirements of Military 
Specification MIL-S-19693 (MC 


4 «= 


Santa Rosa, California 
Write for Bulletin 450 
DEALER INQUIRIES INVITED 
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Van Nostrand’s Scientific Encyclopedia. Third Edition 


Princeton: D. Van Nostrand Company. 1,839 pp. Until 
March 17, 1958, $26.85; thereafter, $3 
Pr PARED by outstanding authorities, this third ed t 
Va Nos and xcellent one-volume scientific and engineer 
encve edia evised and creat ‘1 . vefiece by 
( t actical advance i ist te vea t ( 
et ccurate ¢ us t t fessional, vet ritte t 
( i for ird style ea understa ble by te 
ed \r fective hold-face ithin 
to ind ( ferences makes ug 
of a given subject fast and accurate 
ncluding wer 100.000 definitior 14.000 s« ite arti 
this encyclopedia is a comprehensive reference library of 
x sciences and field ( gy including 1eronau 
is . botany, che eel C1V en al 
ctrical, and mechanical—elect eology, guided missiles 
( edicine meta orgy I eralogy 
uclear science and engineering, photography. phys 
ics. radio and television, statisti ogy. Over 1,400 illus 
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CAMERAS RECORD NUCLEAR WEAPONS TEST DROPS 


At the Atomic Energy Commission's Salton Sea Test Base this special tracking mount 


es a 35mm high speed Mitchell camera. Operated by Sandia Corporation 
this base uses Mitche ameras for recording test 


operations 


Salton Sea Test Base Uses Mitchell Cameras 
to Capture High Speed Action of Dummy Bombs 


High speed flight and laboratory tests, which hitherto have been difficult or 
impossible to view with the human eye, are today providing revealing informa- 
tion through high speed film recordings 


. ype al ex unple ot the wide spre id use of high spet d cameras 1S the Salton 


Sea Test Base in Southern California, where drop testing of “dummy bombs is 
a major activity. In testing carried on there, by Sandia Corporation for the Atomic 
Energy Commission, as many as 20 Mite hell high speed cameras may record dif- 


ferent angles in the flight in experimental weapon “shape” from drop aircraft 
to Impact irea 


Operating at 4 » | frames per second, the Mitchell cameras film accurate 
steady images with m mum uniformity—even under difficult and complic ited 
filming conditio 


rrowing role in today’s research and development 


Tracking at 40 000 feet, this rv rame trom a Mitche yu at YT nd 35mm Mite he I] cameras have he come the leading professional 

ratina at ne moti | by industry, television, and film studios through 

ir letterhead for further information on the uses of 
ol 


camera pe 76 


a 


military and industrial research 


« ‘ : ; e x: 
High speed 6 = Photogram- * eh (amera - 
Mitchell metric mounts 


Camera in \ , for 8 Mitche 
operation on ‘ cameras CORPORATION 
tracking determine the 
telescope ty Bd ; ia position 
mount during ‘] ’ ’ f space of 
test run at “ 


Salton Sea 
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There’s no finer assurance of a long 
and profitable life for a revenue ve- 
hicle than Clark units delivering 
horsepower from fly-wheel to tires. 
That basic usefulness extends with 
equal effectiveness to stationary 


power plants. 


It’s a distinguished family of proved 


money-makers—every one a product 


of planned specialization in this vital 


area of power transmission; every 
one solidly proved by millions of low- 


cost miles. 


Today, as for more than a half-century, 


it’s good business 


to do business with CLa 4 


EQUIPMENT 


CLARK EQUIPMENT COMPANY 
BUCHANAN 12, MICHIGAN 


March-April 1955 
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trations, including 12 in full color, add 


of this valuable work R. K. Siti 


The Winter of the Bombs. By Constantine Fitzgibbon. New 
York: W. W. Norton & Company. 271 pp. $3.95. 


Tuis is the terrible yet fascinating story of the Blitz 
don from September 1940 to May 1941. During those 
months, 24,000 tons of explosives and hundreds of thousane 
incendiaries were dropped on the city. Twenty thousand 
doners died, many thousands were injured, and vast areas 
pulverized 
The author’s account is 
l who were there 
f the underground shelters, a patror 
10 Was dancing there when a bomb exploded 
and. He talked to veterans of the RAF and t 
id reviewed British and German documents 
hind the tragedy and the horror there were humor 
and kindness—an inspiring story 
capabilities cam rise and a tin 


of the nuclear bomb 


Closed Circuit TV System Planning. By Morris A. Mayer 
and R. D. Chipp. New York: John F. Rider, Publisher, 


Inc. 250 pp. $10. 


TH YC0GH many applications 
available for study, many mote 
lustrial television manufacturers 
strial applications and may never i do s« 
become thoroughly familiar with every process 
of every industry. Since no one industry is likely to 
scient, the evolution of the medium will probably 
ingenuity of people with imagination in 
ey engineers, educators, executives, evans 
in which the readers of this book migl 
section on “Application of Closed-ciret 
hose in management l 
their business. 1 
f industrial applicatior nd anyone witl 


readily grasp the many possibilities 


industry for the 


Because 
over specia 
, one 
ipplication, 


1 " 
OOK WI 


BOOKS RECEIVED 


Air Dates. By Air Commodore | 
Frederick A. Praeger, Inc. 565 
Gray Iron Castings Handbook, The. 
Walton. Cleveland: Gray Iron F« 

NP 

Heat. By 
lisher, In 

Heat Transfer. 
; ¥ < 

Industrial Electronics Circuits 
Phi phical Library. 192 | 

Industrial Electronics Handbook. 

k: Philosophical Librar 


Sound. by .\l 
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Dynamics Corporation 


THE SHAPE THAT MAKES MACH 5 


By way of preamble, let us describe briefly the 
Arnold Engineering Development Center, a key Air 
Force installation at Tullahoma, Tennessee. This 
installation is being built by U. S. Army Corps of 
Engineers for the U. S. Air Force. ( Design architects 
—Sverdrup & Parcel.) Its facilities will consist of 
wind tunnels for testing models and propulsion sys- 
tems of aircraft and missiles under conditions sim- 
ulating an incredibly wide range of altitude, airspeed 
and temperatures. 

The propulsion facilities will comprise two large 
“closed circuit” type wind tunnels, of the same 
chamber size; plus compressors driven by a single 
set of motors developing 216,000 HP—a lot of mus- 
cle. The transonic circuit tests engines and air- 
frames, or models, at air velocities reaching a modest 
Mach 1.5. The supersonic circuit can take such units 


to what was once the never-never land of Mach 5. 


THE NOZZLE’S THE NUB 


Just upstream of the supersonic test chamber is a 
variable shape nozzle, the contour of which deter- 
mines what air velocity is whipped up at the test 
section. The nozzle walls are two flexible steel plates, 
each 100’ long, 16’ high, and 142-3” thick. The 
walls, with 29 pairs of screw jacks on each, which 
are moved as desired, can mold the tunnel walls into 
any one of 300 different contours. Obviously, this 
is not the same as sinking a two-inch putt. 

What's needed is the capacity to control these 
movements automatically or manually, keeping the 
tunnel operator visually apprized at all times of the 


wall positions. 


So... where, you may ask, does Stromberg-Carlson 
come in? 


We designed the electronic control system that 


positions the jacks and coordinates their motion with 


the required accuracy of + 0.008” over a seven and 


one-half foot travel. 


March-April 1958 





OF WHAT'S HERE AND WHAT'S COMING 


from Electronics Division, Stromberg-Carison, A Division of General 


1468 N. Goodman Street, Rochester 3, N. Y 


Here's the nuts-and-bolts story. The control sys- 
tem consists essentially of 29 “station units’”—one 
each for the set of four jacks at each tunnel station. A 
memory and programmer feeds the positional com- 
mands to the various station units. An input section 
and control console permit the selection of the 
various modes of operation and actuation of the 


necessary safeguards. 


PULSEBEAT AND HEART 


The memory is a magnetic tape on which are re- 
corded, in block form, 29 trains of pulses, each about 
40,000 pulse intervals long and corresponding to 
one of the 29 station units. 

The heart of the station unit is a digital subtractor 
which compares the position of the steel plate (sup- 
plied by the position sensing system) with the com 
manded position obtained from the memory pulse 
train for that station. The difference, if any, is con 
verted to an analog voltage which is fed to the jack 
motors in a direction that reduces the error. 

All in all, the control system consists of 26 seven 
foot racks with functional elements packaged as 
plug-in printed card modules; all circuits are tran- 


sistorized., 


200 PERCENTER 


In the plant of a certain world- 
famous photographic firm, 
shutter assemblies for roll film 
cameras are automatically as- 
sembled and 200 per cent tested at the rate of 13,000 
per day 
his feat of high-speed production and mathemat- 


ically improbable testing is accomplished by com 











bining the camera maker’s production machinery 
with Stromberg-Carlson test gear. Assembled shut- 
ters are automatically loaded on an endless conveyor 
in pallets which are positioned in successive as- 
sembly and test stations. After a shutter is tested at 
one station, it goes through a second identical sta- 
tion. Thus 200. 

Stromberg-Carlson made the two identical sets 
of high-speed electronic measuring equipment which 
are integrated with the assembly facilities. During 
each cycle the measuring circuits are successively 
activated, read out and reset by programming 
switches synchronized with the conveyor drive—at 
the rate of 30 test cycles per minute per station. 

At the end of the test cycle the reject circuits are 
read out. Reject conditions are registered on tally- 
ing counters and stored in a memory drum synchro- 
nized with the conveyor drive. Rejected assemblies 
are automatically sorted in bins according to certain 
combinations of reject conditions. They can then be 
adjusted and retested. 

The net result of all this: a significant reduction 


in the number of cameras returned from the field. 





. TTT OUTGROWTH 
ae As one phase of a data 


link development pro- 





gram, ever-alert Strom- 
berg-Carlson engineers 
have evolved a series 
of light, small, reliable rotary binary encoding 
switches. 

They have 10 or 26 detented positions and use 
6 brush pickoffs providing standard teletype code. 
One brush input is common and makes continuous 
contact with a metallic coded area on the insulated 
drum surface. The other pickoff brushes make or 
break contact with the common brush through the 
coded area, depending on switch position, 

We've been particularly careful in the selection 
of “base materials” and in the fabrication techniques 
we use in making these switches. The brush connec- 
tors are pins which can be dip soldered into printed 
boards. 

While the switches are basically equivalent to 


rotary tap switches having 5 decks, 5 poles, non- 


shorting 10 and 26 positions and hence should find 
many applications in all types of switching, thet 
primary application is to digital encoding where 


small size and high performance are what you want 


OUTGROWTH AGAIN 





From a microwave development program we have 
evolved a series of microwave circuit elements which 
combine light weight, small size and (as the advertis- 
ing fraternity says) best of all, low cost—with ex- 
tremely low insertion loss and good termination. 
rhrough the good offices of precision printed wiring 
techniques, these units have been designed and op- 
erated successfully over a wide frequency range. 

Illustrated here is one example, a band-pass filter. 
Others include antenna radiating elements, variable 
tuning sections and detector mounts. In certain 
applications these can be used singly; in others they 
can be combined so that they constitute, in effect, 
the entire r.f. section of a microwave receiver. 

We've worked out designs which show very low 
insertion loss and exceptional impedance over wide 
ranges of frequency. Components have been designed 
for impedance levels ranging from 20 to 80 ohms. 

While they have myriad applications in micro- 
wave receiving equipment, their primary destiny is 
to be used where low cost and small size must be 
combined with high performance. 

You may find yourself thirsting for more data on 
all these matters, just for your own information. Or 
you may have a problem we can help solve. We offer 
our engineering talents and techniques. Write to 
Military Marketing Department at the address on 


the masthead. 


This is the first in a series of communications 
outlining unique developments, processes and 


techniques in electronics. 
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Electronic and communication products 


YNAMICS 


ORPORATION GD 


= 1468 N. Goodman St., Rochester 3, N. Y. as 
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You'll appreciate this craftsman most 
when your production problems are worst 


. because he and the other members of the pre- 
cision production team at the Mechanical Division 
of General Mills have the talent and tools to take 
your most complex production assignments in 
stride 

These are the areas in which our manufacturing 
capabilities can serve you best: 

e precision mechanical devices 
e electro-mechanical sub-systems or assemblies 
eelectronic component assemblies 


¢ fine-pitch, instrument-type gears and gear trains 


GET MORE FACTS—Send for booklet. It shows our 
introduces you to on-time delivery. Write Dept. OR-: 
1620 Central Ave. N. E., M 


, 19 
apous 1o 


General Mills 


production 


We can start 
from the 


from any sti 

mere State 

to be solved to a completed design 
manu 
Many 
imes in 17 years of ordnance and instrument work 
; 


| ] — 
nai design oI devices 


You'll receive the kind of engineerit 


turing you'd be proud to call your own 


improved upon the orig 

we've been assigned to produce 
You'll get 

t your own target date 
We'll be 


ur production problems 


on-time delivery—enabling you 


happy to serve you today 
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On the out r f a great Easterr t 


+ 
railroad fre r a ‘‘piggy-back trai 
being made u ours from now, at the stati t 
the »stinatior waiting tractors w hitch up these 
trailers for the final few miles of their journey. Tt 
the modern “‘piggy-back”’ ride, filling gaps in ra 


and giving the railroads the mobility they needed 
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Flynn extrusions put the backbone 
in ‘piggy-back” trailer bodies 





The vital “backbone”’ of these “piggy-back”’ trailer bodies - 
the sturdy aluminum sideposts, top rails, and bottom rails 
—are extruded shapes from Michael Flynn. Like the ribs in 
an umbrella, they give strength and rigidity to the trailer 
shell. These and similar Flynn extrusions are being produced 
for Strick Trailer and other leading manufacturers who, in 
turn, sell to the railroads and motor-freight firms. 


“Piggy-back” trailer extrusions are a typical example of 
Flynn’s imagination and experience in modern metallurgy. 
Other outstanding Flynn extrusion projects include bridge 
railing and posts for the new Chicago Calumet Skyway, 
hanger beams for Air Force jet rocket launchers, aluminum 
framework for geodesic domes, and automatic parachute 
release casings. 


All of which are tangible testimony to Flynn’s famous “‘first 
quality, first time around.” If you’re planning a new product 
—or if you feel your present extrusions could be improved — 
Flynn would like to talk to you about it. Write on your 
letterhead for help, advice, and ideas from the man from Flynn. 
Your product will be the better for it. 
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MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 

Main Office & Plant 
100 EAST GODFREY AVE., PHILADELPHIA 24 PA Tel. Fidelity 2-5500 
Sales Offices 
51 EAST 42ND STREET, NEW YORK 17. NY Tel. YUkon 6-6020 
337 RADCLIFFE ROAD, TOWSON, MD Tel. VAliey 3-2090 
33 MAPLE STREET, SPRINGFIELD, MAS Tel. REpublic 3-2814 

SOUTH LAFAYETTE PARK PLACE. LOS ANGELES 57. CALIF =m DUnk a = 
THOMAS BLDG., 1314 WOOD STREET, DALLA TEXA el.. Riverside 8-593 


Eyre 
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For Alnico Magnets—Stock or Special 


Sittify ARMOD” 





Maltewiala 

Cast Alnico Magnets are most com- 
monly made in Alnico V, VI or III. 
Sintered Alnico Magnets usually are 
made in Alnico II, V or VI. Special 
permanent magnet materials include 
Vicalloy, Cunico, and Cunife. 


Enginecuing Delta 


Write for your copy of Bulletin GC- 
106C, a general catalog of all Arnold 
products. It contains useful data on 
Alnico Magnets, their physical and 
magnetic properties. Also lists stock 
items and standard tolerances for cast 
and sintered magnets. 


ADDRESS DEPT. 0-83 





Your best bet when looking for a 
source of Alnico magnets and assem- 
blies is Arnold—producer of the 
most complete line of magnetic ma- 
terials in the industry. 

Arnold can supply your need for 
any size or shape of Alnico magnet, 
as illustrated by the variety pictured 
above. Weights range from a few 
ounces to 75 pounds or more. Die- 
cast or sand-cast aluminum jackets, 
Celastic coveis, etc., can be supplied 
as required. Complete assemblies 
are available with Permendur, steel 


or aluminum bases, inserts and keep- 
ers as specified—magnetized and 
stabilized according to the require- 
ments of the application. 

A wide range of the more popular 
shapes and sizes of cast and sintered 
magnets are carried in stock at 
Arnold. Unsurpassed plant facilities 
make possible quick delivery of all 
special orders. @ Let us handle your 
magnetron, traveling wave tube and 
wave guide permanent magnet require- 
ments, or any other magnetic material 
specification you may have 
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Avco today 


Crosley 
Height Finder 
has range, 
will travel 
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Lighten Up By 200 lbs. 
Shorten Up By At Least A Foot 


With The New Spicer Sg 


SYNCHRO-MASTER + 


12-SPEED TRANSMISSION 


Here’s a new 12-speed transmission that’s 
200 Ibs. lighter and 12” shorter than any 
other unit with a like capacity. The Spicer 
Synchro-Master 12 actually incorporates new 
concepts of compactness and efficiency. 





Now, for the first time, you can shorten the 
wheelbase by an even foot and increase pay- 
load by 200 lbs. .. . while eliminating the 
auxiliary transmission and two-speed axle. 
For the Synchro-Master 12 — with 12 evenly 
spaced forward ratios and 6 low-range steps 
in reverse — gives you top efficiency, both on 
and off the highway. 

Available with either remote or tower con- 
trols, the new Synchro-Master 12 has blocker- 
tvpe synchronizers for all speeds, forced feed 
lubrication, and standard 6-bolt SAE power 
take-off apertures on both sides. SAE No. 1 
or No. 2 clutch housings are specified as 
required for either Spicer 14” or 1515” 
two-plate clutches. 

Ask the Dana engineers to help you adapt 
this . .. shorter... lighter ... more 
efficient ... Spicer 12-speed transmission to 
your heavy-duty vehicle requirements. Or, 
write for a copy of the layout drawing of 
the Spicer Synchro-Master 12. 








DANA PRODUCTS Serve Many Fields: 
AUTOMOTIVE: Transmissions, Universal Joints, Propeller Shafts, Axles, Powr-Lok Differentials, 
Torque Converters, Gear Boxes, Power Take-Offs, Power Take-Off Joints, Clutches, Frames, Forgings, 
Stampings. 
INDUSTRIAL VEHICLES AND EQUIPMENT: Transmissions, Universal Joints, Propeller Shafts, 
Axles, Gear Boxes, Clutches, Forgings, Stampings. 
AVIATION: Universal Joints, Propeller Shafts, Axles, Gears, Forgings, Stampings. 


DANA RAILROAD: Transmissions, Universal Joints, Propeller Shafts, Generator Drives, Rail Car Drives, 


Pressed Steel Parts, Traction Motor Drives, Forgings, Stampings. 
AGRICULTURE: Universal! Joints, Propeller Shafts, Axles, Power Take-Offs, Power Take-Off Joints, 
Clutches, Forgings, Stampings. 


r — 
S icer MARINE: Universal Joints, Propeller Shafts, Gear Boxes, Forgings, Stampings. 
Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
DANA CORPORATION @® Toledo 1, Ohio 
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Chance Vought Regulus Il guided missile launcher—designed and built by Fruehauf. 


Fruehauf Ingenuity Illustrated 
In Many Ground Handling Units! 





The range of Fruehauf design and manufacturing involves 
participation in the following major projects: 


NIKE AJAX BOMARC 
NIKE HERCULES ATLAS 
GENIE TITAN 
REDSTONE CORPORAL 
BLUE GOOSE HAWK 
THOR POLARIS 
REGULUS I & II SERGEANT 
MATADOR JUPITER 


Consult Fruehauf for complete research, development, design, 

and construction facilities for any ground handling problem 

concerning missiles, guidance shelters, or weapons systems. 
FRUEHAUF 


MISSILE PRODUCTS DIVISION 
a 


10942 Harper Avenue, Detroit 32, Michigan 
5137 South Boyle, Los Angeles 58, California 
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Can you automatically control speeds from 1/4 in./min. to 


90 in./min. on your water-hydraulic press? 


With Loewy’s 
new 
automatic 
program 
speed control 
you can 


Structural and machine parts in air- 
craft, missiles and nuclear apparatus 
today demand greater strength and 
resistance to high temperatures, and 
many have extremely thin areas. Ma- 
chining and other metal removing 
processes are not economical, due to 
the high cost of labor, waste of expen- 
sive alloy material, and loss of struc- 
tural strength from cutting across the 
flow lines of metal. New metals, new 
methods and new equipment are 
needed for the economical production 
of parts that will consistently meet 


the severest requirements. 


Regardless of which metal process 
is employed—extrusion, forging, die 
forging or deep drawing 
flow of material depends on so many 
variables that it becomes exceedingly 


the sound 


difficult to coordinate them manually, 
especially in repeat performance. 
Excessively high speed may result in 
tears and uneven filling of die cavities. 
Unduly low speed may cause uneven 
cooling of material and, hence, inter- 


ruption of the forming cycle. 


To solve the problems of automati- 
cally controlling water-actuated 
hydraulic presses, Loewy-Hydropress 
had to bring to bear not only its 
resources in metallurgy and process 
engineering, but also its unique facili- 


ties in design of electronic controls. 


speed control 


The result is equipment which 
programs the change of speed and 
pressing force at preselected positions 
of the press stroke in existing installa- 
tions. This makes it possible to 
translate experience in the production 
of high-quality metal parts into auto- 
matic repeat performance on any 
size hydraulic presses, including even 
the largest water-actuated presses, 
where such control was before 
unthinkable. Also it limits the maxi- 
mum pressing force to a preset value 
and thus protects the tooling against 


overload. 


For detailed information on the 
plastic forming of metals and on 
automatic controls for any machine 
process, write us today, Dept. H-3. 


Loew y-Hydaropress 


BALDWIN : LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3, N.Y. 






One of the largest presses in existence, this closed die torging press designed and built by Loewy, 
and in operation at the Wyman Gordon plant, North Grafton, Mass., 


End of Program 
35000 Tons 


TIME IN SECONDS 
3 





20 25 3 40 


ik % 2 3 


4 
VELOCITY '!N-/min. 

Graph shows a typical automatic control cycle con 

sisting of four preselected speeds at preselected 

stroke positions up to 2 in./min. The workpiece its < 

36-in. diameter stee billet. Pressure ranges from 


Speeds range from % in. min 
ing time is 2 minutes. 


6000 to 35,000 ton 
to 2 in./min. and total press 


Division 


Rolling mills © Hydraulic machinery ¢ Industrial engineering 








features automatic program 














RELIABILITY POSES FOR ITS PICTURE 


At Raytheon, hundreds of subminiature tubes are checked each day by an auto 
matic X-ray process. Microscopic welds and spacing of elements are scrutinized 
to help assure reliable operation even under the most critical conditions 


This is only one example of the rigorous inspection 
and testing techniques that have earned for 
Raytheon components and systems a reputation 
for the utmost in reliability. 


Excellence in 


Electronics 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 














Your mark ol 
Ordnance loyalty 


A.O.A. INSIGNIA 


Lapel Bar 





Ribbon Lapel 
Rosette 


Lapel Emblem 


Available only to Association members, the 
official insignia will identify you as a loyal A.O.A. 
supporter, and a patriotic American. You'll want 
to wear the emblem, rosette, or bar on fitting 
occasions, and display the plaque and member- 
ship certificate in your home or office. Insignia 
are in the attractive ordnance colors—maroon 
and gold. 


Indicate your preference below and_ return 
this form with your check to Association head- 
quarters. Postage is prepaid to domestic destina- 
tions. 


Quantity 


Desired Amount 


Label Emblem (bronze), $1.50 ...... %&..... 


Lapel Bar (bronze), $1.00 
Ribbon Lapel Rosette, $1.00 
The Medal (bronze), $2.50 
Wall Plaque (8”’x9”"), $3.00 
Bar Ribbon, 50¢ 

Ribbon (1'4”), $2.00 a yard 


Lapel Ribbon (14”), $1.50 a yard 
(50¢ M4-yard) ...... 


Membership Certificate, $1.50 
Cigarette Lighter, $5.00 & ......  cicaee 
A.0.A. Necktie, $2.50 
Tie Chain, $5.00 


Federal tax included in prices 


A A A 
<> <> <> 
nw iw 


Return to: American Ordnance Association 
708 Mills Building, Washington 6, D.C. 


Please send me insignia as indicated above. 
My check for $ is enclosed. Mail to: 
Name of member 
Street Address 


City ‘ ... Zone . State .. 











This 
AIR-COOLED 
CONDENSER 


produces a 


HIGHER VACUUM 


A Using air as the cooling 
medium, the Niagara Aero 
Vapor Condenser pro- 


duces a higher vacuum 





than other type conden- 
sers, with more economy 
of power and steam, with sustained full capacity in 
cooling or condensing, with no more than a nominal 
cooling water requirement, eliminating entirely your 
problems of water supply and disposal. 

You get constant temperature, always uniform 


products and maximum production. 
Write for Bulletin 129R 


NIAGARA BLOWER COMPANY 


Dept. O-3,405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of U.S. and Canada 





Foe 


METAL STAMPING 





Prompt, Accurate, 
Economical Service 









— 
SHARP OUTER CORNER » 
k—1.00” 


“Old Hands” at cold 
Forming in all metals 


We are thoroughly 
familiar with 
Government 
Inspection 
requirements, 
specifications, 

and procedures. 
Send for latest brochure 


or telephone 


FOrest 6-4472 


Westboro, Massachusetts 


CARLSTROM PRESSED METAL CO., INC. 
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Where does progress begin? 


a \ 


FF 





kK | ] SM 1] | 
| ( | 
Progress begins in the mind—in the perception and ibilities. During his first t Ca Ic spK 
appreciation of new ideas. In the past the ideas that three davs a week as part of his job, taking t ite 
sparked progress too often had to wait on the randon ourses in basic mathemat physics an 
interest of genius. ‘Today more and more new ideas con lhis he does at a graduate stuc enter wh y 
from men trained to an awareness of that which is vet established at the Laboratories by New York | ersit 


to be accomplished \s he gathers 1 broac fundamental know Icdge 


\t Bell Laboratories, communications science cnable him to tackle every type of comm un " 
entering upon its most challenging era in historv. As em, he also gathers credits toward advanced deg 
never before, progress will depend upon men who have round out his education, he spens third vea 
acquired the special training needed to think creativel phases of communications techno 
in this exciting field. By he tists and ¢ t t 

Bell Laboratories provides the voung college erad development, Bell Laboratori { 
uate with unique opportunities to develop his creative telephone svstem tl vorl { 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
D3 
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RCA ELECTRONICS KEEPS A RADAR 
“WEATHER EYE"ON YOUR COMFORT ON 
THE GREAT AIRLINES 


portant development. 

Xu lso produced radar to guide 
sees a storm brewing 5 iles abv ships at sea, and track man-made satellites 
Within minutes he plots a slight change ough space. RCA pioneered and devel 
1 course and flies a smooth, safe corrido oped colo produced the world’s larg 
through the weather. His passengers com- es ectronic computer, peanut-sized 

lete their trip in comfort and on schedul transistors and much, much more 
Credit RCA Electronics for the eathe Progress like this helps explain why 
radar that makes all this possibl RCA means electronics—and why ele 


nd United Air Lines’ all-radar flee tO tronics means a happier healthier, more 


umong 24 leading airlines secure future tor you 


Airlines equipped with RCA all-weather radar 
include A 


RADIO CORPORATION OF AMERICA 


ORDNANCE 














GREER GO NO-CO 


TEST SYSTEM 


Missile readiness at the launching site is assured when put 
through its paces with a Greer Go No-Go Test System 
Take for example the above missile test facility recently 
completed for a leading manufacturer of missiles. 


This unique Go No-Go System: automatically and accu- 
rately tests missiles off the production line. The system 
encompasses every type of missile test including fuel, 
pneumatic, hydraulic, electrical, mechanical—all equipment 
designed, developed and built right in the Greer plant. 

The fool-proof test system programs and schedules 32 dif- 
ferent inputs for Go No-Go readout, and self-checks each 
input for accuracy before the actual test. Its special and 


multiple circuits provide rapid determination and isolation 
of defective parts in the missile. In addition, the equipment 
signals accurate operation of its own test circuits and com- 
ponents. All test conditions, altitude, speed, pressure, tem- 
perature, etc., are simulated and accurately controlled to 
match those in actual missile flight 

Bring your out-of-ordinary missile test problems to Greer 
At your disposal is Greer’s vast test equipment experience 
and know-how, Greer's staff of creative engineers and 
skilled technicians—plus a fully-equipped plant to do the job 
for on-time delivery. For immediate action contact Greer 


*For details, contact Greer sales manager, test equipment division. 





GREER GROUND SUPPORT EQUIPMENT 





MISSILE GO NO-GO SYSTEMS 





MISSILE LAUNCHING SYSTEMS 


MISSILE GAS BOOSTER SYSTEMS 











GREER HYDRAULICS, INC. * NEW YORK INTERNATIONAL AIRPORT * JAMAICA 30, NEW YORK 
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U.S. Army photo 


Aerial drone being launched in test at Fort Huachuca. Remotely controlled by van equipment, it serves as a ‘flying camera’ to spot 
enemy movements and installations 


U.S. ARMY SIGNAL CORPS DEVELOPS ELECTRONICS FOR 
ATOMIC-AGE AT FORT HUACHUCA PROVING GROUND 


Fort Huachuca, once a sleepy cavalry post, has come 
of age in the last few vears. When the United States 
Army Electronic Proving Ground was established 
here in early 1954, this mile-high post was set upon a 
new trail marked by electron tubes, transistors, radar 
antennae, and television cameras 

Nestled against the base of the rugged Huachuca 
mountains about LOO miles south of Tuscon, its 
70,000 plus acres are a beehive of electronic activity 
under United States Army Signal Corps direction 
The many types of different terrain are ideal for the 
testing of electronic equipment 

Nearly 5,000 military personnel and approximately 
2,000 civilian employees, many of them highly skilled 
scientists, are engaged in work at the Prov ing Ground 

The new look in defense is placing heavier burdens 
on the United States Army Signal Corps. This, of 
course, means more communications with new doc- 
trines suited for employment in atomic war. The Com- 
bat Development Department at the Proving Ground 
has been experimenting along these lines. A new area 
svstem of battlefield communication designed to meet 
the threat of mass destruction from nuclear attack 
is now in the planning stages. 

Meanwhile, the Signal Communications Depart- 


ment is conducting tests on both standard and experi- 


This is one of a series of ads on the technical 


activities of the Department of Defense. 


"FORD INSTRUMENT CoO. 
DIVISION OF SPERRY RAND CORPORATION 

ad 31-10 Thomson Avenue, Long Island City 1, New York 

Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 





mental United States Army Signal Corps equipment 
to determine their future with the new look in defense. 
Under atomic attack, the use of extensive wires will 
not be practical. More radio communication is the 
answer, but ways to put more channels on radio fre- 
quency must be found. 

With the spread-out of troops under atomic attack, 
increased surveillance of combat areas is a necessitv. 
The Combat Surveillance Department of USAEPG is 
pre sentlhy developing and testing a surveillance svs- 
tem with devices on the ground and in the air to 
bring reconnaissance and fire control information to 
the field commander. 

Another important Proving Ground product is the 
‘Flying Camera.” A high speed camera is mounted 
in the fuselage of a remote-controlled drone aircraft. 
The aircraft is launched into the air by means of 
jet assist. When its mission is completed, the drone 
parachutes to the ground near the original launching 
site. Its up-to-the-minute pictures are developed, 
and the troops proceed to hit the pin-pointed areas 
of resistance. 

7 7 7 

These are just a few of the many projects under 
way at Fort Huachuca, helping to keep our country’s 
militarv offense and defense the world’s best. 





Engineers at Ford Instrument check out drone con 
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This section of OrpNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Committees of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 


Mines—A Major 


These explosive devices can be employed for a 


N World 


came a 


War Il, land 


we apon. 


mines 
mayor American 
troops encountered many new types 
Germans, and the 


in the hands of the 


German Army 1s credited with bring 
ing mine wartare 
The Soviet 


great advantage in the defense of their 


to its present status. 


Army also used mines to 


country. Realizing the value of mines, 
the Soviets have continued to maintain 
an advanced doctrine in mine warfare. 

Today, mines are standard weapons 
with which all troops of all branches 
must be familiar. While Engineer and 
Infantry specialists will be required for 
complex mining and booby trapping, 
other combat troops, as well as admin 
istrative and 


technical-ser\ ice troops, 


must be trained in the functioning, 


arming, and disarming of common 


mines and 


hiring devices and 


must 
know how mines are laid and marked 


and how minefields may be breached. 


AA INING—in the 
i 


sense ol digging 
beneath enemy positions to cause 
their collapse dates back several cen 


turies before Christ. After explosives 


were invented they were placed in tun 
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neis to destroy 


when the 
der Contederate 
Petersburg, Va., 
sives which caused large 


tunnel-mines continued in 


World War | 





Lieut. Col. H. D. Ford 


undermined 


One noteworthy example 


the late Stages ol the Civi 


However, the development of 
| 


during this war brought about a revo 


lutionary change in the concept of min 


position 
occurred 
War 
Union torces dug tunnels un 
entrenchments outside 
and detonated explo 
craters. Such 


use through 


tanks 
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A tank-mounted mine-exploding roller clears pressure mines before the tank 


reaches the danger point. Roller also absorbs explosion shock 


role but used them as an active combat 
weapon, Special mobile engineer units 
were formed to mine and demine areas 
attack. The U. S. Army 
Engineer School text on land mines 
states: “By the end of World War II, 


the Red Army was well ahead of other 


during an 


armies 1n the establishment ol sound, 


battle-tested mine-warfare doctrine. 
They had designed and used in com 
bat mines and fuzes which other na 


tions are only now beginning to de 


velop ws 

QQ" 1ER armies, including ours, were 
” quick to utilize this weapon, The 

U7 


S. Army 
into the following five types: 


now classified minefields 


1. Protective minefields which are 


used by small units for local close-in 
protection and to provide warning of 
enemy approach; 

2. Defensive minefields, installed to 
strengthen a defensive position, disor- 


attacks, and channelize 


ganize enemy 
enemy movements; 

3. Barrier minefields, large mine- 
fields laid to block enemy attack for- 


mations in selected regions and to de- 
flect his approach into battle areas; 

4. Nuisance minefields, used to delay 
or disorganize enemy troops and hin- 
der enemy use of an area; 

5. Phony minefields, used to deceive 
the enemy when lack of time or mate- 
rial prevents installation of a real mine- 
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Army photo). 


held, to camouflage gaps in minefields, 


or conceal the true size of an active 


minefield. 


\ mine may be detonated by some 


action of its victim, by the passage of 
time, or by controlled means such as 
pressing a button or sending a radio 
release 


impulse. It may explode, or 


chemicals or poisons or fire. 


Most 


types: 


common, however, are two 
{ntitank mines, usually requir- 
ing 200 or more pounds’ pressure for 
detonation, used primarily against ve- 
hicles; and antipersonnel mines, con- 
taining much smaller charges, intended 
to explode or scatter shrapnel and 
cause casualties among foot troops. 
Antipersonnel mines are usually used 
with antitank mines to hinder removal 
of the latter. Pressure-activated anti- 
personnel mines usually require a force 


of five to fifty pounds. 


pe OweEvEs. mines may be set off 

in a number of ways besides pres- 
sure. Some firing devices function when 
a trip wire is pulled; some, when pres- 
sure is released; some, by magnetic ac- 
tion whenever metal is brought into the 
vicinity; and some will function when- 
ever the mine is disturbed in any way. 
Most antitank mines have one or more 
activator wells into which firing devices 
may be inserted for booby trapping. 
sooby trapping of mines prevents easy 
removal by enemy troops. 





Once planted and primed, a mine 
knows no friends. Therefore minelay 
ing operations must be coordinated 
into operational plans. Careful records 
must be kept of all minefields and of 
paths left open through them so that 
friendly troops will not be endangered 
nor unduly hindered by their own 
mines and so that the mines may be 
efficiently removed when the need for 
them has passed. 


Until 


planted by hand under controlled and 


recently, mines have been 


regulated procedures. Such hand plant 
ing required digging and then covering 
holes for 
S. Army 


Corps of Engineers has developed a 


and concealing individual 


each mine. However, the U. 


mechanical mine layer which greatly 
reduces the time required to lay anti 
tank-type minefields. 

In future military operations, with 
broader and deeper unit sectors, greater 
requirements for speed and mobility, 
greater dispersion of forces, and im 
proved methods of mine laying, it is 
certain that land mines will continue to 
play an important part in warfare. The 
minefield 


ability to breach an enemy 


will be a correspondingly important 


part of the capability of all troops. 


MNEs. like most other instruments 
= I 


of warfare, are constantly becom 
ing more complex, and consequently 
locating and removing them becomes 
more difficult and dangerous. Metallic 
mine detectors already in the supply 
system will locate metallic mines and 
nonmetallic mines containing small 
pieces of metal, and other detectors are 
designed to locate mines having no 
metal parts. Portable mine detectors 
signal the locations of buried mines by 
changes in the sound coming through 
a listening device carried by the opera- 
tor and also by changes on a visual 
indicator. 

There is also a jeep-mounted mine 
detector capable of locating mines 
buried in and along roadways. This de- 
tector covers a path directly in front of 
the jeep, and can be moved to sweep 
either side of the vehicle. When the 
detector passes over a mine, the vehicle 
is automatically stopped. 


Mine 


efhicient 


available are 
developed 


detectors now 


more than those 
during World War II, but improve 
ment in detection methods remains an 


urgent requirement. 
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Troops must be familiar with other 
means of detecting mines and mine 
fields. They must be trained to be alert 
constantly for visible indications of 
mines and booby traps. Experience with 
the mining habits of a particular enemy 
is obviously of great help. 

Some typical locations for mines 
are road _ intersections, potholes, road 
patches and soft spots in roadway sur 
faces, road shoulders, demolished in 
stallations, obstacles, and other areas 


where military vehicles may travel. 


Ds ICATING the mines is only the 


first step in obtaining safe passage 





across a mined area. The mines must 


tts ' 
Se ae 
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Mines are automatically armed and planted at a predetermined rate 
by the Army's new mechanical antitank mine layer (Army photo 



















be removed or destroyed. The safest 
method is to destroy them in place with 
explosives. This can be done by care 


fully placing a charge of some standard 


. . must be taken up without exploding Booby tray re sited to take " 
military demolition explosive on top of t — s b ; _o :, — Ss 
| } . them. tage ol human behavior characterist 
each mine and detonating it from a ; Ve* : 
ce Though booby traps—sometimes such as the habitlike answering « 
safe distance. . , 
‘ : - called dirty-trick devices—are not tech telephones and turning on of light 
Explosive charges specifically de - <a . : 
, ’ . nicall mines, the ir use 18 ciosely re curposity suct is the impuise t 
signed for clearing paths through mine-__, , ' 
~y z . lated to mininy,. \ booby tr ip is an estuigate a duispatcl case, book o! 
fields may also be used. One such de —_ 
explosive device designed to detonate weapon; acquisitiveness—the desire 
vice is the heavy, metal-cased, linear ‘ , o' 
' , ' when an unsuspecting person disturbs icguire souvenirs ind |oot; or ti 
explosive charge called the demolition “nln . 
, 2 ° : - an apparently harmless object or does sire tor comfort which impels men 
snake, which is pushed into a minefield : : 
a presumably safe act. Standard mines it in chairs, lie on beds, or make fire 
and detonated to create a path wide ; , ' ; 
% ; may form the explosive charge; so may Ihe dispersion, speed, mobility, at 
enough for the passage of vehicles. ' _ 
Mi 1 1; other explosives ndependence of action of combat unit 
Viline aiso may ye detonate in , 
— nee Booby traps may be adjusted to ex was much greater in World War II 
place by mechanical devices. The tank lls eli : jadi a gE gw Ther 
, 1; r plioade when somc opTect sucn as a than In any pre ous Wal ere 
mounted, mine-exploding roller is a SER? sage 
: tes ; “a hict chair is moved; when a book or other every reason to believe these factor 
recently leveioped device which an } , , ' 7 
, 7 I a , — object is lifted; when a whistle is blown will continue to increase in importat 
rapidly clear a path without requiring > 
pr i a h. or a doorbell rung; when an ignition n any future wars. Because of the 
men on foot to locate or mark the , ; : 
re : key 1s turned; when a fire is lit, a win factors, devices such as land mines w 
mines. This roller has alloy-steel disk , , ; rie ne ; 
; dow opened, a canteen used, a picture be essential for protection ¢ 
wheels about four feet in diameter and ; ; “— ; 1 , 
, lod ; hung, and so forth. Almost anything troops and for the delay and 
1eavy enough to explode mines under 
. ’ s ' t ; ; movable can be booby trapped ot the enemy 


most soil conditions. It can be attached 


to standard tanks and pushed through 
1] 


Weighing only 225 pounds, the new plastic jeep-mounted mine detector auto 


the suspected area, blowing up a matically stops the vehicle when the searchhead passes over a mine (Army photo 





mines in its path without endangering 


] 
or exposing operating personnel. 


* JOT troops may remove mines 
} 


; : 
even booby-trapped mines—by care 


fully tying ropes to them and then pull 


ing the mines from their holes from a 
safe distance. Grapnels or weights at 
OPERATION 


: 
‘ -: i 
~ T | 


tached to ropes may be flung, by 
hand or projectile, out into a field and 
dragged back: this method 1s especially 
effective against trip-wired mines. Bang 
alore torpedoes or small projected lin 
charges also may be used to clear paths 
for foot soldiers. The most dangerous 
method of mine removal is by hand, 


and it is used only when the mines 
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Machine Tool Progress 


The vital machine-tool industry has come far during the preceding 


fifteen years, and many new automatic devices have contributed to 


greater production speeds with closer tolerances and finer fonshes 


LL designs of military equip 
ment are being changed contin 
ually to keep up with progress. 

To achieve superiority of performance, 

the new designs call for more and more 

surface finishing, closer tolerances, 
smoother finishes, and more and more 
hts. Modern 


precise wartare will re 


quire many types of ordnance never 
used in past wars, and vastly more of 
it. 

More so than ever before the winners 
ot the 


nations that can throw into the battles 


wars of the future will be those 


and campaigns the greatest abundance 
ot weapons and military machinery of 
the most advanced designs. That is 
Nation to 


industry that can 


why it is essential for this 


have a machine-tool 
deliver to the manufacturers of war 
matériel, in the shortest possible time, 
the best obtainable machine _ tools 
needed to produce, with greatest possi 
ble speed, the required weapons and 
equipment. The quantity and military 
quality of the fighting equipment that 
the Nation has ready for use will to an 
extent determine victory 


ever greater 


or deteat in future conflicts. 
a7 is a far cry from the clumsy tanks 
that rumbled over the sands of At 
rica to the present vastly more powertul 
and speedier combat vehicles equipped 
with a great variety of automatic con 
trols. The modern jet fighter has elec 
equipment that 


build 


was required to produce a complet 


tronic requires more 


man-hours to and install than 


910 
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The 


plicated artillery shells, equipped with 


Mustang. biggest and most com 
proximity fuzes as used in World War 
Il, were child’s play to make as con 
trasted with the smallest and simplest 
guided missile of today, the instrumen 
tation and controls of which all but 
stagger the imagination. 

Guns, tanks, airplanes, warships o1 
any war equipment all must be pro 
duced to specifications of precision and 
that 


pe riormance accuracy require not 


only vastly machining but also 


more 
machining to cioser tolerances and 
smoother surfaces. Thus the manutac 


f modern ordnance 


ture oO requires ma 
chine tools capable of faster cutting, 
able to produce to finer dimensional 


tolerance and to a higher surtace finish. 
If and when the next war comes, unless 
such machine tools are made available 
to American industry quickly, that war 
may well be lost before this Nation is 
ready to do battle. Will our American 
machine-tool builders be able to meet 


the demands that will be put upon 
them when it becomes necessary to arm 
for an all-out war? 

There are a number of ways by 
which the machine-tool builders are 
aiming to speed the tooling-up of 
\merican industry for emergency man 


ufacture. Mass production gives amaz 


ing results. Therefore, it the machine 
tool industry can concentrate on tewer 
varieties of standard machine tools, a 
greater number of machine tools ot 
each type will be required, the man 
hours to build a machine tool will be 
less, and more will be built in less time. 

Also, 
speeded by the elimination, as tar as 


specially designed automa 


machine-tool delivery will be 
possible, ol 


tic machines and standard machines 
that must be equipped with compli 
cated fixtures and tooling and_ take 
much longer to build. 
N addition, the machine tools for 
modern ordnance manutacture must 
be able to produce repetitively to a 


higher degree of accuracy than ever be 


fore and at ever increasing rates ol 
production 

What indications are there that the 
machine-tool industry has the vitality, 


initiative, and aggressiveness to furnish 
quickly the tools required for the man 
war scale, 


ufacture of ordnance on a 


when and if such an occasion arises? 


The answer to this question is clearly 


indicated by the progress in machine 
tool design and production in the past 
and the activities of the present. 

The last machine tool exposition was 
held in Chicago in 1955. The machines 
on display unquestionably showed a far 
greater advance in design, adaptability, 
ease and flexibility of operation, auto 
matic controls, and all other features 
than had been shown for at least the 


two preceding decades. This great ex 
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hibit clearly demonstrated the vital ini machine-tool industry, one of the great part is being machined by conventiona 
uative and aggressiveness of the ma est strides has been in the direc manual control methods. 
chine-tool industry. tion of increasing the versatility ot The accuracy of the air tracer ha 

With reference to the over-all pic standard and general-purpose machine — greatly reduced rejects and scrap caused 
ture, A. V. Bodine, president of the Bo- tools, thereby reducing the variety of | by machining errors. And because mis 
dine Corporation and president ot the machines required, as well as the num sile components today are expensive 
National Machine Too] Builders Asso ber of special machine tools needed, torgings, the value of the high degre 
ciation, states and minimizing the need for highly of machine accuracy and scrap redu 

complicated fixtures and special too tion is obvious 
ee HE machine-tool industry is \ll of these factors contribute signif Probably ot greater importa tt 
spending more time and money — cantly to reducing the lead time for the — reduction of lead ume in the int oO 
in research than ever betore. Further production of the machine tools needed — the ordnance manutacturer. It reg 
more, It 1S availing itselt of the research tor national detense very litthe ume to make a template out 
ot other people whose productions are The development that is responsible ot sheet stock or by turning one « 
closely allied to the machine-tool and for much of the progress 1n minimizing lathe The minimizing or eliminator 
industry. Improvements — special machine-tool requirements is the of gaging and inspection operations 


cutting-tool 
are constantly being floor-iested and in 
corporated into the productions that 
are going into the plants of America 
Coupled with this, | am happy to ob 
serve more men in the machine-tool in 
dustry attending numerous assocauon 
meetings which indicates that the in 
dustry is definitely on the upgrade. 

industry be 


“The machine-tool can 


counted upon to meet any national 
emergency that may be thrust upon it. 
We are doing our best to convince gov 
ernment that in the next emergency it 
should protect the industry in just two 
ways—first, leave our manpower alone 
for at least one year and, secondly, give 
us priority on raw materials to fabri 
cate into finished products.” 

Mr. Bodine then goes on to say: “It 
would be extremely difficult for anyone 
to estimate how much quicker Ameri 
can industry will be able to tool up the 
next time in comparison with the last 
time. Special machine tools require 
many months to build even under the 
best conditions. Standard machine tools 
can be produced somewhat more ra 
pidly. In either case, the efficiency of 
the | business America 


machine-tool In 


today has been stepped up considerably 


by the acquisition of the most modern 


machine tools to build the machines 


that the industry produces. 
“This 


lead 


reduce the 


the 


fact alone should 


time necessary tor eflective 


tooling up of American industrial pro 


duction ol 


twenty per cent as a con 
servative estimate. This, of course, is 
on the assumption that the Govern 


ment agencies involved will quickly 


and completely reveal their require 
ments to the machine-tool industry, cut 
ting out unnecessary red tape.” 

In line with the development of the 


above-mentioned philosophies in the 
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This has 


a double effect. It simplihes the ma 


dir-page tracer control system 


chine-tool production problem and at 
the same time adds a great deal of flex 


ibility in the use of the standard ma 


chines in the ordnance manutacturer’s 


plant. Merely by the application to the 


lathe of either a flat or a round tem 


plate the manutacturer can produce the 
desired contour to a repetitive ma hin 


ing accuracy of 0.o001-inch, even on the 


most complicated parts. 

This high degree ot accuracy permits 
the elimination of otherwise compli 
cated gaging and complex procedures 
are ordinarily considered 
Without 


accuracy of production it is not un 


mussile 


w“ hich man 


datory. automatic repetitive 


usual, tor example, tor a single 


component to require as many as two 


hundred separate operations when the 


the 
an 


for 
on 


Aluminum fairing skins 
with carbide tooling 


F-102A 
air-gage, 


another 


tion per machine 


{ete ilso | 
tremendous 

capacity im 
the 


tue ol 


contributior 


machine 


improvemme nts 


to 


as been ce 


nereased | 


in 


taster 


tools both 


the ma 


chine tool itself and in the cutting tools 


used Myron S 


( 


urtis, V1 


, 
president 


in charge of engineering at Warner 


Swasey Company, states 


“In our own 


rates have come through increased 


producti nu 


l 
} 


ear cutting speeds and easier 


operational! 


rather than 


and 


tool 

teeds 
¢ reased cutting 
to the 


der us 


pacitics of tungsten 


carbides, and the 


are machined to 
tracer-equipped, 


handling ol 


the 


through 


speed 1S requir 


carbides, 


1m reased ce pths ol 


high speed cu 


recenuy in 


satin-smooth 
heavy-duty 


hy } 


Cl 


qui 


{ 


tre 


finish 
lathe 
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ceramic cutting tools. As far as depth 
of cutting is concerned we have found 
that, because of the improved casting 
procedures, the depth of cut today 1s 
less than on all similar work fifteen 
years ago. Of course, to get the in 
creased speeds the horsepowers of the 
tools 


driving motors of the machine 


have been greatly increased.” 

y | MYROUGHOUT the machine-tool 
industry the cutting speeds have 

increased, as pointed out 


been vastly 


by Mr. Curtis. This has finally reached 
the point where the time consumed in 
manipulating the machine controls 1s 
often greater than the time consumed 
in cutting the material. To meet this 
situation, electrocycling has been devel 
oped and also the quick shifting of 
headstock gears in turret lathes. 

Mr. Curtis also points out that “Per 
haps one of our greatest contributions 
to production on short runs has come 
with the introduction of our single 
spindle chucking machines and multi 
ple-spindle automatic machines, both of 
which are primarily designed for short- 
The se 


machines bring the speed of automat 


and medium-run production. 
production to short runs, which are so 


prevalent in ordnance work and which 


were forme rly performed on hand oper 
ated 


machines.” 


Contour tracing cross slide on saddle turret lathe completes complex shaft. 


One ot the bottlenecks in the produc 
tion of much of the ordnance equip 
ment is in the short-run production. 
To produce a few hundred pieces or 
even a few thousand pieces on stand- 
ard machine tools requires the avail 
ability of skilled operators. Such men 
are steadily becoming scarcer. There 
also always will be the human factor 
to cause variability in dimensions when 
the part is produced on a manually 
controlled standard machine. And, of 
course, many more machines will be 
required to produce a given quantity 
on a standard machine because of the 
much slower rate of manually con 
trolled production. 

One of the efforts of the machine- 
tool industry has been to transfer the 


skill 


operator to the machine itself. In this, 


requirements from the machine 
the industry has been gratifyingly suc 
cessful. 

This brings up the question of gag- 


ing. In previous wars, under the old 


conventional methods of machining 
parts it was common to find that quite 
a few pieces had been made before the 
machining error was discovered. This 
meant a great deal of lost time and lost 
parts. In ordnance production it is of 
paramount importance that repetitive 
accuracy shall be assured and that the 


parts shall be produced in a minimum 





time. If the gaging of the machine di 
mension is done during or immediately 
after the production of that dimension, 
the further making of defective parts 
is automatically prevented. 


such gaging requirements 


To meet 


there have been developed manual, 


semiautomatic, and fully automatic 


gaging systems. These systems not only 
check | 


dimensional accuracies but also 
check 


quality of surface finish, and any other 


eccentricities, misalignments, 


element that might be desired. 


AND in hand with the automatic 
gaging systems there have been 
developed machines that match the as 
sembly of components to allowances 
that are very small fractions of the ma 
chining tolerances. Thereby the toler 
ances to which the matched parts are 
machined can be increased without in 
creasing the fit allowances. The parts 
are matched-assembled with practically 
no manual labor involved. More gener 
ous machine tolerances mean faster ma 
chining with less down-time for tool 
sharpening and setting. 

The importance of the application of 
autometrology for ordnance production 
is a highly significant contribution, as 
Col. William J. Darmody, 


consultant to the Sheffield 


stated by 
technical 
Corporation: 

“Improper attention to duty and 
poor attitudes on the job can seriously 
hinder the attainment of desired qual- 
ity objectives in the manufacture of 
ordnance items. The next mobilization 
may add to these adverse factors be- 
cause of human minds being worried 
by the imminence of attack on our pro- 
duction facilities. Automatic inspection 
devices won't be subject to worry about 
being in the next target area. Their in 
clusion in mobile production facilities 


and arsenal pilot lines should be im- 


portant aspects of armament prepared 
ne ss.” 
The Shefheld Corporation has been 


a leader in the development of such 


automatic gaging and related equip- 


ment. 


MONG important developments in 
+ air-gaging is checking center dis- 
tances, squareness of face to bore, and 
concentricity of alignment without ef.- 
fects from variation of hole sizes. Air 
circuits are being combined with elec- 


trical circuits to keep a close check on 
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numerous machining operauions. lt the 


part, which is checked as it is turned, 


is being produced within the specitied 
tolerance, no signal is sent to the mas 
ter control panel, and the machine con 
tinues its cycle of operation. 

But if any dimension being gaged, 
almost simultaneously with its produc 
tion, is out of tolerance, a signal is sent 
from the air-electrical gage circuit to a 
relay which stops the machine imm« 
diately. The the 
tools. Foolproof devices are incorpo 


operator then resets 
rated into this gage system so that the 
machine will be stopped automatically 
in the event of a broken tool or other 
trouble. 

Another instrument will control the 
size of the dimension as it is being pro 
duced and then position the cutting 
tool as it wears so that the dimension 
produced will always be within the tol 
erances. This ensures that the machine 
will make no scrap parts and that pro 
be 
rupted. This is the ideal method and is 


called 


used with a grinder or a lathe and can 


duction will practically uninter 


can be 


“in-process gaging. It 


control the various speeds of a grinding 


machine. 


F 


may be applied a gage which will stop 


MR example, in the grinding of the 


ynutside diameter of a 


shaft there 
the fast feed of the grinding wheel when 
the outside shaft diameter gets down to 
..003-inch to 0.004-inch oversize. The 
gage control will automatically cause 
the machine to change to slow feed, 
and the feed of the wheel 
continue until the outside diameter of 


slow will 


the part is about 0.001-inch oversize. 
The 


stops the feed, allowing the wheel to 


slow-feed gage control then 
spark out. In the final step, the spark- 
out control will back off the grinding 
wheel when the outside diameter being 
ground reaches exact size. 

Often it is practically impossible to 
gage the part in process. Instead, the 
finished parts are put in conveyors and 
placed in feed channels that deliver the 
part to the gaging machine. Several 
machines may send the same part to 
the gaging machine which will select 
a part coming from each machine, gage 
it, signal back to the appropriate ma- 
chine the correction required, and then 
segregate the finished parts into good, 
salvageable, and scrap parts. 

One might well question the relia 


March-April 1958 





mode i 


“The 


ordnance 


manufacture of} 

requires machine 
; j 

tools capable of faster cutting 


able to produc ¢€ to finer dimen 


sonal tolerance and to a 
higher surface finish. Unless 
such machine tools are made 


available to American 
try quickly, the next war maj 
well be lost before this Nation 


is ready to do battle.” 


indus 





bility of such machines, but 


gaging 
there is no need to worry. Where con 
ditions warrant it, an automatic method 
is used to check the gage after a pre 
determined number of gaging cycles. A 
setting master is automatically placed 
into the gage which resets itself to zero. 


The the 


normal gaging cycle is 


master is then removed, and 
reestablished. 
These are only a few of the almost 


innumerable systems of gaging. Every 


system has the same objective: namely 


to contribute to the faster and more 
economical production of parts. Today 
the trend is toward the gaging of ex 
tremely small parts. These are becom 
ing common, being more and more 


numerously used in guided missiles 


and various ordnance instruments, 

The latest and perhaps the most sig 
nificant development in machine-tcol 
controls is that generally referred to as 
punched-tape controls. This new dire 
tion of machine-tool control has found 
its greatest application in milling ma 
chines, although it is equally applicable 
to almost any machine tool. 

In the operation of a tape-control sys 
tem as applied to machine tools, taking 
the Bendix system as an example, an 
engineer takes the finished drawing 
and transfers from it onto a printed 
form, called a process sheet, the various 
dimensions and data that relate to the 
surface to be machined. 


HE process sheets are then given to 
a typist who copies off the numbers 
on a specially designed typewriter that 
simultaneously makes a copy of the proc- 
ess sheet and punches a tape. The tape 
is then fed to a computer which pro 
duces another tape which can be called 
the control tape. This last tape is put 
in the control cabinet of the milling 
machine or other tool. 
As the tape feeds through the con 
the milling machine is 


trol cabinet 


1utomatically ser 


ocontrolied 


will produce the desired part to 


sired shape and to accur 


thousandth of an inch 


There are many vVariauions Ol 


control system, the above explanatior 
of which has perhaps been oversimpil 
hed. The tape control system at the mo 
applic 


} 
the machining of airplane wing spar 


ment finds its greatest ition 


and other airplane structural element 


that have irregular shape. The tape sy 


tem also is being used for skin millin 


in the aircraft industry. 


Only a few dozen such controls are 


now in use, and the whole held is stil 


in its infancy although rapid progres 


is being made. Undoubtedly the syster 
will be perfected to a point where it 
will be applied generally. It will pr 

to be a tremendous time saver espe 


cially in the building of prototyp 
] 1 
els, greatly reducing the lead time 


the development of new designs o! 


weapons and components, 


It is not dificult to visualize the po 


sibility of tape-controlled machines. It 


1 | 
will enable the machining ot sma lots 


ata speed comparable to production 


| ] ! 
large lots. It will be necessary merely to 


control tape int 


machine and 


apply and thread the 
the control cabinet of the 
the prec 


then start the machine after 


has been mounted. A whole library ot 
control tapes can be established for a 
to he 


the various pieces produced. I! 


a part is to be changed in a few dimen 
sions it 1s necessary merely to cut out of 
the tape that section that incorporates 
the changes and splice in a new section 


of tape that has been punched to pri 


duce the new d mensions. Lead time 
will be cut trermendously. 
EYOND any question, the machin 
tool industry has come far during 


the past fil years—and it will con 
tinue to progress. Much more could be 
written about the different forms of 
cutting tools which perform fine-finish 
precision cutting operations and elimi 
nate time-consuming grinding on jet 
engines and missile components. Innu 
merable developments have been 
achieved in the short time since World 
War Il. The 


and will continue at 


progress is continuing 


an accelerated 
pace. There can be no question that the 
machine-tool industry will stand ready 


to do its full share if required in an 


other emergency. 
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Guiding the Terrier 


Complicated computers are necessary to solve problems of acquisition, 


tracking, prediction, ballistic lead angles, true and apparent wind 


ESIGNING the control compu 

ter tor Terrier guided missiles 

presented many unique prob 
lems, While basic control is similar to 
that of gunfire control, guiding a mis 
sile requires the solution of additional 
problems not found elsewhere. While 
security prevents the mention ot the 
problems peculiar to the Terrier, some 
ot the other uses of the control com 
puter can be described. 

The Terrier missile is installed on 
the cruisers U.S.S. Boston and U‘S.S. 
Canberra. Upon launching, a booster 
rocket accelerates the missile from zero 
velocity to flight speed and then sepa 
rates and drops away. When properly 
launched, the missile can be controlled 
to intercept its target, even though the 
target may be in motion throughout 
the missile’s flight. 

Besides solving the particular missile 
problems, the computer performs other 
connected with 


tunctions not directly 


missile 


control, such as gun-order com 
putation and aérology wind printer in 
put computations. This versatile com 
puter, the Mark 100, produced for the 
Navy Ord 


nance by Ford Instrument Company, a 


United States Bureau of 
division ot Sperry Rand Corporation, 
operates in conjunction with search and 
tracking radar in Terrier guidance and 


control. 


E SSENTIALLY, the functions of the 
4 Mark too computer in missile con 
trol are positioning the launcher and 
providing certain signals to the missile 
controlling search and tracking radar. 

For computation of launcher orders, 


the fire-control problem to be solved is 


914 


R. M. Nolan 





Mr. Nolan is an engineering 
writer with the Ford Instru 
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similar to an antiaircraft gunfire con- 
trol problem in most respects. How 
ever, control of the Terrier requires the 
solution of additional problems peculiar 
to missiles. The basic problems common 
to both gunfire and missile control are 
target aquisition, tracking, prediction, 
ballistic lead angles, and geometric cor 
rections, 

To solve the acquisition problem, 
designation signals that are initially or 
ientated in the search and detection 
equipment coordinates are converted to 
the codrdinate system of the tracking 
radar. The tracking radar transmits 
target-tracking data to the computer 
for solution of target position and rates. 

For the solution of prediction, target 
movement is calculated from the com 
puted rate and time of flight of the mis 
sile. The ballistic-lead-angle problem is 
solved by offsetting the line of fire of 
the missile. These offsets are lead 
angles that compensate for the depar 
ture of the missile from. straight-line 
Hight. Some of the factors considered 
in the solution are gravity, wind, and 
launcher motion. 

Geometric correction is provided by 
correcting the line of fire for parallax 
base lengths between the computer and 
missile launcher. 

Another problem requiring solution 
arrow 


tor missile guidance 1S the 


weather-vane effect. This problem is 


incurred because of the Terrier’s tend 
ency to point into the wind at all times. 
At the low velocity present at launch 
ing time, the wind acting on the mis 
sile is, in effect, the apparent wind be 


ing felt at the launcher. This wind is 
"a combination of true wind and appar 


ent wind. The apparent wind is a force 
due to the combination ot wind effect 
due to ship motion and wind effect due 
to rotational and translational motions 
of the missile launcher. The computer 
solves these factors and determines the 
line of fire re 


proper oftsets to the 


quired to compensate tor the combined 
effect of true and apparent wind. 
The computer operates in three basic 
modes while accomplishing all its func 
These modes ot 


tions. operation are 


} 


acquisition mode, tracking mode, and 


nontactical mode. 


N the acquistion mode, designation 

information is received from target 
designation equipment, ship's compass, 
and stable element. The computer then 
integrates these values and reters desig 
nation signals, corrected for pitch and 
roll, to the radar coordinate system 
After target acquisition, the Mark 10 
develops and transmits signals to tar 
get-designation equipment indicating 
the position of the tracked target in the 
coordinate axes of the weapon direc 
tion equipment displays. 

The computer commences operation 
in the tracking mode upon reception 
from the tracking radar of the “on 
target” signal. At this time, the Mark 
100 disconnects all target-designation 
input data from the coérdinate conver 


sion. circuits and reconnects these cir 
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cuits for use in solving the coordinate 
conversion problems present in_ the 


tracking mode. 


































































































Smoothed relative target-motion rates TARGET POSITION LAUNCHER ORDERS f 
, TARGET DESIGNATION AUNCHER POSITION | | 
are generated from the converted tar RADAR SET - 4 TERRIER 
© MISSILE ORDERS JLAUNCHER 
get data and combined with ballistic 
characteristics of the missile. The com 
inicermenmaeal - 
puter then determines orders to be de 
STABLE TARGET DESIGNATION 
livered to the launcher, missile, and ra ELEMENT |ROLL. PITCH 
, i MK6 MOD 1 TRACKING TARGET _ | 
dar. In addition to the above, predicted REPEAT BACK 
target position and related tactical data 
Ect f WIND DIRECTION LWIND DIRECTION COMPUTER 
on missile flight and performance are TRANSMITTER | WIND SPEED MK 100 
AND | | 
transmitted to display equipment. ANEMOME TER \ MOD 1 TACTICAL USE 
— DATA 7 
N the nontactical mode of operation PrTOMETER SHIP SPEED 
the computer acquires the target 
balloon and automatically sets up the 
‘an ' TRensmr TER [SHIP STEERING DATA | WEAPON CONTR 
tracking mode. The computer then de MK20 MOD O __ arn SC 
termines wind speed and bearing at 
: oil : P COURS CONVERTER -RECORDER | 
given altitudes together with the north COMPASS SHIP COURSE nd oe by i - e 
south and east-west components of 





wind speed. These quantities are trans 
mitted to an aérology wind printer. 








The Mark 100 computer evolved 
The diagram above indicates the major equipments of the Terrier fire-control sys- 
T i w shows the Mark 100 computer in tracking mode re- 
a prototype installation aboard the tem. The illustration below sho P x 
‘ ceiving data from the search radar and issuing orders to missile and launcher 


U.S.S. Misstsstpp1. While the Mark 84 


85 computer performed somewhat sim 


from the Mark 84-85 computer system, 





ilar functions to the Mark 100, this 
later computer is a much more com 


plex and advanced missile controller. SEARCM RADAR 


> 


It is housed in two cabinets, one elec rarceT = 


tronic and one mechanical, and auto TRACKING RADAR 


= 


matically performs many functions 
which were performed manually by the 
Mark 84-85 computers. 


Epitor's Nort Che following per 
tinent remarks of Vice Adm. John H. 
Sides, Director, Weapons Systems Eval 





uation Group, Department of Detense, 
appeared in Orpnance, Vol. XLII, Ne 
223 

‘The advent of missiles into the ar 


senals of our armed services is leading 









































to changes in mualitary Strateyvy, 1S di | 
tating new tactical concepts, and ts 
changing tactical dispositions of fleets ‘, 
= SEARCH 
| HER MISS! 
and tactical compositions of land torces DATA Lauscne OnDERS 
and air torces. We are in an era ot 
evolution wherein missiles have _ re STABLE 
ELEMENT | 
placed certain older systems and are MK6 
: ; ; 
supplementing and starting to replace COMPUTER 
MK 100 ! 





certain other systems 











“This evolutionary period will span 


many vears, but one day we shall come 
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to the realization that the evolution will 





in tact have been a revolution and that 
guided missiles are the most important 


contributor to the strength of our armed 











forces. = _— — _ 
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igh Strength Parts 


Powder metallurgy can produce iron items m a single operation 


HE 


high-strength ferrous parts made 


so-called high-density — or 
vy the powder-metallurgy method 
ind discussed here are composed en 
tirely of iron. The high-density process 
was developed to produce parts Ww hich 
can be handled in the powdered-metal 
process, yet which are comparable in 
strength to those made of carbon steel. 
About the only type of powder that 
would do this job is electrolytic iron. 
It alone possessed the properties which 
enable it to be pressed and coined to 
relatively high densities. 
By high densities, I mean somethin z 


in excess of ninety per cent of the 


The 


process actually involves the production 


theoretical density. high-density 
of parts as high as ninety-seven per cent 
of the theoretical density. The electro 
lytic iron consists of particles that are 
very dense and very soft, due primarily 
to the fact that it is of such high purity, 
being at least 99.9 per cent pure. It has 
no additional alloy elements such as 
manganese or silicon in it to retard the 
full anneal. 

In this process we are faced with 
the application of relatively high ton 
nages in the pressing and coining op 
erations. We normally use about fifty 
tons per square inch. As a result, the 
tooling on it is much more critical than 
what would normally 


you experience 


in the other metal processes. 


UE to these factors we are almost 
exclusively limited to the use of 
carbide tools. These tools must have a 
very high degree of precision, particu- 
larly where thin sections are involved 
in the tooling, because when you come 
back not only from the pressing opera- 
tion but from the coining operation 
where sintering causes a slight change 
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Mr. Doelker ts with the Su- 
permet Division of Globe In 
dustries, Dayton, Ohio. This 
article was presented as a tech- 
nical paper before a 
meeting of the A.O.A. Powder 
Metallurgy Committee held in 


Rye, N. Y. 


recent 





in dimensions, the part must fit in the 


dies almost perfectly in order not to 
break out these thin sections. 

Carbide tooling, of course, is consid 
erably more expensive than the stand 
tool. However, we 


ard type of steel 


have found that you can expect much 
longer die life on the parts. In the reg 
ular type of products you may pro 
duce possibly 500,000 parts before caus 
ing any serious loss in dimensional 
tolerance. We found that we have been 
able to press several million parts or 
more with carbide tools and still main 
tain those parts to very close dimen 
sional tolerances. 

The type of parts produced by the 
high-density process are somewhat lim 
ited in comparison with those that can 
be made by other powdered-metal prox 
cesses. This is due to the fact that 
powder does not react like a hydraulic 
medium; therefore, when you involve 
different steps or levels on the parts, 
you must place the exact amount of 
powder in the proper position. In high 
density you have no chance for any 
variation—you are working up to the 
top limit of the material, and you must 
get every bit of it in place. In addition, 
the rate of compression must be very 
carefully controlled. In other words, 
each part or each section of a part must 
develop a density in the proper pro- 


portion and at the same rate. 


naturally cause 


While 


more difficulty in the processing, they 


these factors 


are, however, the very ones which re 
sult in production of superior 


parts 


having very high physical character 


istics, very high strengths, very good 
elongation characteristics, and very close 
dimensional control. These parts nor 
mally do not include anything but pure 
iron until after the final processing is 
completed; at that time carbon is usu 
ally added through a gas carburizing 
process. It has been found advisable t 
keep these parts as soft as possible 
during processing 1n order to compact 
them or coin them to the high densi 
ties required. Any addition of carbon, 
of course, would result in some hard 
ening effect due to the sintering opera 
to the 


tion and also due effect of the 


combined carbon in the material and 


would cause an increase in hardness 
so that we would not be able to com 


pact to the density levels we desire 


ARTS, however, when compacted 

to these high densities can be car 
burized very readily. They will develop 
very sharply defined and controllable 
cases, and that was we can actually in 
corporate the characteristics of the case- 
hardened part. They have a very hard 
wear-resistant surface combined with 
a tough core which increases the over 
all toughness of the part. 

In the parts having lighter sections 
we can carburize all the way through 
with the proper type of equipment 
having carbon-potential control. In our 
carburizing furnaces we can carburize 
these parts to any given carbon level 
desired. In other words, if you want a 
40, 60, SO, QO, or 100 points of carbon 
steel, each can be readily obtained. 


This, of course, makes possible a 
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tremendous characteristics, 


and the 


Variety ol 


1 
actual number is almost un 


limited. They can be developed so they 


1] 


will very closely approximate those of 


standard steel parts. 

The method of processing, of course, 
is very important. We can arrive at a 
several different 


given condition by 


methods involving the control of the 
initial pressing pressure and the initial 
and subsequent coining pressures. Each 
condition gives a different set of results 

another factor which must be taken 
into consideration in processing these 
parts. Generally, however, it is advis 
able to compress the parts in the initial 
pressing operation at the highest pos 
sible pressure economically feasible, be 
cause from this condition we obtain the 
best physical characteristics. Also we are 
the con 


able to control more closely 


ventional tolerances. 


N a single pressing and sintering 
operation we normally can obtain 
densities ranging from 6.8 to 7.3 grams 
per cubic centimeter. In that condition 
they will have a tensile strength of 


25,006 to 25,000 


pounds per square 
inch, a yield strength of 52,000 to 
56,000, and elongations of 4 to 8 per 
cent. 

The same parts given a second sin 
tering operation after the coining will 
show a reduced tensile of 45 to 49 per 
cent due to the fact that we have alle 
viated the work-hardening which was 
induced during the coining operation. 
The yield strength will be 29,000 to 
31,000 pounds per square inch, and the 
elongation will actually be in the neigh- 
borhood of 25 per cent or even greater. 

From those three basic series, we 
can, of course, take the parts into vari 
ous degrees of heat-treating or carburi 
zation. I will speak here primarily of 
the higher carbon range, being about 
90 points of carbon. Now, taking the 


series and sintering 


parts 


! 
tensile 


first 


pressing 


those when carburized will ex 
hibit 
1" 


95,000 pounds per square inch—a full 


strengths of 75,000 to 


The parts having 
at that 


hardened condition 


considerable porosity time (1n 
the neighborhood of 10 to 12 per cent 
maximum) will be carburized all the 


through. We can 


particular parts back, of course, to vari 


way temper thos¢ 


ous de grees of temperature and obtain 


quite a range of properties and also 


] 


pick up some increase in elongation 
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It we take the series that 


both the coining and the secon 
ing operation, we can corn 

with a series of carburized treatm 
Now, if we 
might call a light case, sor 


would throw 
etn 


than 20 per cent ol the 


CTOSS 


area, those parts normally exhi 


sile strengths of 65,000 to 


pounds per inch with 0.5 to 


cent elongation. Various temperin 
erations will again 
acteristics, and 


them back to about 


if we woul 
1,000 ce 
would have a tensile stre ngtl ol 
to 58,000 tensile and about 7 
elongation, 

It we want to putona heav\ 
to through-carburize the parts, then we 


obtain tensile 


200,000 pounds per square inch. The 
yield strength, of course, will be very 


close to that same range due to the 
fact that it will be a full hard part and 
may have one per cent maximum elon 
gation. Those parts again can be given 
various tempering operations. 

I longation is basically a gage ol 
toughness. Elongation in these parts, of 
course, is not as good as in the straight 
low alloy steel 


that 


carbon-steel parts OF 
parts, due primarily to the fact 
we are dealing here with 1 per cent 


iron. There is no manganese in the 


material, no silicon, no nickel, me 


chrome, and no alloy elements which 
tend to toughen the parts. 

However, in many instances tough 
ness is not required, but we can exhibit 
the tensile strength, the yield strength, 
and the hardnesses that are characteris 
tic of many harder steels and the low 


We can, of 


considerably more variation by contro] 


alloy course, give 


Q le 
graces. 


ling the carbon potential of the carbur 


izing atmosphere by making thes 


parts into 40-point carbon steels instead 


of go-point carbon steels or by making 


them into ¢ point carbon steels. All 


these have, course, characteri 


ranges which very closely approximate 


those of the harder steels in the sam« 


carbon range 


OMI 


density 


of the advantages of the high 


materials is that they first 


, , ’ 
strength of the sintered 


improve the 


types of steels. They hav 


atively higl strengths, though 


not as good is the regular fabricated 


type of steel. Finishes are s iperb as w 


strengths of 190,000 to 


that 


i 
other additions 


Im density 


electrolytic ire 


cubx centimeter, 
losely approaching the 
ail 


vhere required du 


cent can be obta 


M ACHINABILITY of 


s very good. It is practically the 


this materia 


same as that for standard steel bar stock 


I am not s the same as fi 


have th 


saving it 
] 

steels because there we 

high 


manganese to g1 


i 


screw 


addition of sulphur and _ hig! 


ve very tree nachining 
ver, these 


qualities. Howe parts W 


very closely approxim the machina 


ratings ol tand ] grades ot 
They are heat 


aS I Salad 


bility 


' ' 
1oO10 steel, easily 


treated and, 


} 


irburized to any carbon 


ired they used or throug! 


carburized arts can be plated just the 


Same as mary tvpe of 
steel part. 
We need 
ol 
processes ig 
baths without any sj 
Thi lu 





is your problem 


machina 


NATIONAL HTM CASTINGS 


are the answer 


Important Physical Properties 





Brinell 163 to 302* 





Yield, psi 48,000 to 85,000" 





Ultimate, psi 70,000 to 110,000* 





There are many reasons for specifying HTM (Pearlitic Malleable) 
castings for your product. One is machinability of 70-90 percent 
(B1112 steel = 100). 

But there are many other equally valid reasons. High ultimate 
strength . . . extreme wear resistance under heavy loads and high ‘ 
speeds . . . non-seizing qualities . . . air or liquid quenching . . . Depending upon grade 
ability to be smooth-finished. 

So when you’re looking over the materials field, don’t overlook 
the advantages of HTM castings. For HTM metal can be cast 
by either the shell mold, COz, or green sand methods. This means 
production costs tumble . .. performance and saleability 
of your product go up. 


Elongation, % 











NATIONAL °\\i CASTINGS COMPANY 
Established 1868 Cleveland 6, Ohio 


The nation's largest independent producer of malleable and pearlitic malleable 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace, Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends 
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What Happens 
When You Buy 
Precision 
Components 
and Assemblies 


From This 


integrated 


Plant 


First. TMW engineers get a clear under- 
standing of the requirements of your job. 
and complete agreement as to the best 


method of attaining the result. 


Then the skilled TMW organization works 
as a unified team engineering the tools 
and patterns necessary to do the job... 
producing exactly the right castings in the 
TMW Foundry. one of the largest mecha- 
nized foundries in the world . . . machining 
to the precise requirements of the particular 
job. using more than 1.250 modern 
machine tools ... assembling. testing. and 
shipping. 

Your precision components and assemblies 
are delivered on schedule and under 


one responsibility. 


\ new brochure illustrates and describes 
our facilities, tells about our 65 vears of 
precision machine manufacture. and our 
service to Industry. to the Army. the Navy, 


and the Air Force. Write for your copy. 


TEXTILE MACHINE WORKS 


-f,i 
I Reading, Penna. 
AY 








HIGH-ALTITUDE RESEARC 


H~-GOING U P 


Today we say up. Tomorrow we'll say owt. Right now CDC systems 
watch on the sun’s sudden temperament from 100 miles up 


are K 
profiles from 50,000 to 250,000 feet 


lrawing Swift W 


ua 
reporting on radiation in the ionosy] 
As it does these jobs for the 1GY and other major research progran 
building knowledge for the challenges ahead 


is, CD 
station... radiation research from 


weather surveillance from an orbit 


41000 miles out...and travel beyond. Whether 
assignment calls for practical answers today or research into the future 


, CDC of 
you successful experience across the full spectrum of rocket systems activity 


a 


Write for information on CDC capabilities in rock 
design, research, development, instrumentati 

) 

ground support equipment, field testing and data eval 
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Bug hunting ... failure testing ... safety factors 
... flight testing—none of these traditional reli- 
ability concepts is sufficient to insure maximum 


performance of missile guidance systems. 


We use them all at Arma—but the designer’s 


, one 


\A/E/ 
V v L/ 


pencil is our “secret weapon.” For true reli- 
ability must originate at the design stage—and 
then be implemented by a full-scale quality 
control and reliability program. ARMA 

Garden City, N. Y. A division of American 


Bosch Arma Ce yrporat ion. 4921 


AMERICAN BOSCH ARMA CORPORATION 





